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Editorial
LearnxDesign2015=Design in Kindergarten Through
Higher Education
Welcome to the conference proceedings ‘LearnXDesign2015’ a comprehensive
engagement of topics across themed design pedagogy and research. The papers delivered
at the 3rd International Conference for Design Education Researchers, co-organized by
DRS, CUMULUS, and DESIGN-ED, are the focus of these volumes.
The richness and variety of themes and subjects at the conference and the sheer
number made it impossible for the delegates in attendance to take in the full range of
presentations. The excellence of the presentations deserves to be shared, especially for
those who have missed the opportunity to participate in all sessions. These volumes offer
a chance for everyone to read the papers that capture the varied nature of the forums and
presentations.
The conference was graciously hosted by the School of the Art Institute in Chicago.
Highlighted at the heart of the conference were varied presentations and workshops. To
prepare for the conference, we asked design researchers to submit their work for
consideration. Scholars proposed 289 paper abstract, 31 workshop and 2 symposia
submissions. The International Scientific Review Committee invited 243 paper abstract
submissions to proceed into the next stage to submit as full papers. After double blind full
paper review by the International Review Board, 106 full papers were accepted to be
included in the conference proceedings with an additional 23 workshops and 1 symposia
delivered at the conference.
The high quality of papers are due to the International Scientific Review Board
members whose expertise and time was essential to the success of the conference paper
review process. The board was co-chaired by Dr. Erik Bohemia of the Institute for Design
Innovation, Loughborough University London, and Dr. Ingvild Digranes of the Oslo and
Akershus University College of Applied Sciences. The significance of the papers from this
conference foreshadow the fate of the field and show how design education has the
potential to be an instrumental part of the larger marketplace of ideas.
Subject threads organized the schedule of presentations. The delegates were able to
follow a single thread, attending sequential sessions or could mix sessions to suit. The
papers covered topics for elementary, secondary, and higher education. The subject
threads addressed the local and global multidimensional relations and interconnections of
design education and design thinking with such diverse topics as nature, society,
engineering, economics, media, and ecological urbanism. Academic and vocational
curriculum development was presented in many sessions in reference to design as an
integrative tool through a multidisciplinary philosophy to education. The most discussed
aspect during the three days was that design should be used to improve life and the world.
i
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As was emphasized at the 2nd conference in Oslo in 2013, this conference continued
the focus of the teaching of design to elementary through higher education as an essential
contributor in support for a better tomorrow. Every day we need to apply knowledge from
a variety of sources to resolve problems, manage relationships, and establish a quality
life. The interdisciplinary model of making connections within fields of study creates
relevance and context, and assists students in understanding relationships among
concepts. The goal of this conference was to contribute, on both theoretical and practical
levels, to the analysis of the potential of multidimensional relationships and interactions of
Education and Design to enlighten a citizenry that will strive to constructively problem
solve to make a better life and world.
A prime motivation in our opening keynote session was to inspire a dialogue about
design and the world. With representatives from 34 countries participating, a major theme
of the conference debate was that the global community must change in a very
fundamental way if it is to become stable. Why are these issues of concern for design
educators worldwide? If we are to have a better world, the general populace has to build
it, and if we are to be successful, everyone must take responsibility. Design thinking
through the design process of problem solving is an approach to rethinking certain
assumptions by looking at our everyday world with a new perspective, challenging what is
possible, and reconsidering our relationship to things familiar. Design education is
addressing the welfare of people and the environment, reflecting a renewed appreciation
of and respect for nature. Sustainability is taught to show that a less consumptive lifestyle,
respect for the environment and the interdependence of life, creating safe objects for
long-term use, and concentrating on communities and economic systems will help improve
our world. There is attention being given to designing for improving the physical and
emotional quality of life for everyone, referred to as universal design. Socially responsible
design reflects the growing awareness of our finite resources and factors that are
damaging to the environment as well as the realization that designed objects should have
flexibility in order to be accessible to all. Design education brings all of this to the
consciousness of students in order to show them ways to be empowered to do something
constructive to help.
I want to thank our scientific review members for their diligent work in reviewing a
large number of paper submissions. Many of our reviewers read multiple papers and wrote
comments to help guide the authors in revisions for improvement. This was time intensive
and could never have been accomplished without a great deal of help. The reviewers’
names are listed before the Table of Contents.
Post- conference a few of these papers will be published in special issues of the
following academic journals: Design and Technology Education, TRACEY, FORMakademisk,
and Curriculum and Instruction. The role of journals as an arena for design education
research is essential for the advancement of knowledge production within the field.
A heartfelt thanks to Joe Schwartz, trustee of DESIGN-ED, for putting so many of the
conference pieces in place. Thanks are also due to leaders of the School of the Art
Institute: Professor of Architecture and Environmental Design, Linda Keane; Dean of
Continuing Studies, Rob Bondgen; assistants Brandon Labash and Zachary Thomas Sayers;,
and Professor of Art, Design, and Education, Drea Howenstein, for their tremendous
support in hosting this conference. Our gratitude also to SAIC students for their valuable
contributions.
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Editorial

We are also grateful to our supporters and sponsors: Autodesk, Stratasys, Morgan
Manufacturing, School of the Art Institute of Chicago, The Chicago Cruise Line, and The
Public Society branding firm, as well as other supporting partners. The trustees of DESIGNED are pleased to have partnered with DRS and CUMULUS to have collaboratively provided
this platform for a community of scholars and practitioners to join together in advancing
design education. We look forward to a future of working together to create new
conferences bi-annually.
Although we might be successful in providing the ‘flavor’ of the 2015 Conference in
these volumes, we know that much evades us. We cannot, for instance, capture those
enthusiastic conversations that followed presentations and spilled into the hallways and
receptions. We are unable to produce the ‘community’ spirit where a group of individuals
explored new ideas and cultivated collaboration during and after the event. We cannot
invoke those unpredictable moments of sharing stories and asking questions; the chance
to challenge and be challenged, and where learning together fueled motivation.
However, the foundation of the conference came from the papers that exist in the
pages of these conference proceedings. The papers provide a major avenue to
communicate research results and ideas to one another. The real success lies in the
opportunity afforded design educators and researchers from all over the world, whether in
attendance at the conference or not, to share topics of mutual interest, to learn from each
other, and to collaborate in order to better prepare our students to contribute in a positive
manner to this rapidly changing world.

Robin Vande Zande
Associate Professor of Art Education, Kent State University
Chair of the 3rd International Conference for Design Education Researchers
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Introduction

Introductions

A Perspective on the Learn X Design Conference from
the DRS Special Interest Group in Design Pedagogy
Michael Tovey
Leader DRS SIG in Design Pedagogy

The Design Research Society is a multi-disciplinary learned society for the design
research community worldwide. The DRS was founded in 1966 and facilitates an
international design research network in around 40 countries. It has three main aims. It
focuses on recognising design as a creative act, common to many disciplines. It has the
intention of understanding research and its relationship with education and practice. Then
there is the overall aim of advancing the theory and practice of design. The membership of
DRS is international.
The Society’s Special Interest Group in Design Pedagogy is one of nine in the society. It
aims to bring together design researchers, teachers and practitioners, and others
responsible for the delivery of design education, and to clarify and develop the role of
design research in providing the theoretical underpinning for design education. These aims
are not directed simply at one type of design education, but are intended to include all
ages. However as the current membership of DRS is predominantly from universities
inevitably there is some emphasis on design education at that level.
The first DRS/CUMULUS Symposium was held in Paris in 2011. Its overarching aim was
to explore how innovation in education is informed by and is informing design research.
The symposium focused on design education, innovation in general education through
design, and on innovation in business and engineering education through design
integration. It was successful and it marked the point at which the Design Pedagogy Special
Interest Group became could be said to be established as an effective force in design
research.
The second DRS/CUMULUS conference was held in Oslo in May 2013. The theme of the
conference was ‘Design Learning for Tomorrow – Design Education from Kindergarten to
PhD’ Its theme of design was large and ambitious. The conference was intended to be an
international springboard for sharing ideas and concepts about contemporary design
education research. It was open to different facets of contemporary approaches to such
research in any aspect and discipline of design education. With several hundred
participants it was a great success and has led to several journal publications.
This is the third DRS/CUMULUS conference. Entitled Learn x Design, and held in
Chicago in 2015, it has an ambitious range of topics from theoretical research to practical
application. The assumption is that at a career level, the intention in the study of design is
v
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to create a well-crafted, aesthetic fit of form to function, materials, and tools. We can
interpret each designed product in terms of a narrative about the culture from which it
evolved, about the person who produced it, and the values and practices of both. Design
academics who have engaged in scholarship and research to develop theories and
principles about learning have the opportunity to present their work at the event. For
many the classroom can be a laboratory in which they test and validate new approaches
and thus extend policy and practice. The conference is international and it aspires to be a
springboard for sharing ideas and concepts about contemporary design education research
and the teaching of design. The range and quality of the papers provides evidence of the
vitality of research and scholarship in design pedagogy.
Other research societies have similar strands of research in design education. The
Design Society has an annual international conference in Engineering and Product Design
Education, and International Association of Societies of Design Research includes a strand
dedicated to design pedagogy research.
It is quite appropriate that design academics should engage in investigations which are
intended to extend our understanding and capability of the discipline. Design academics
do almost all of the design research which leads to academic publications. Design
practitioners get on with designing, and leave design research to the academic community.
One of the key questions addressed in the book Design Pedagogy1 is whether or not
there are links between design research and design teaching. The clear conclusion is that
there are such links, and maybe they could be closer. The strand running through the
chapters is that design research does support design teaching, and they show a number of
ways in which this is the case. This is a good reason for undertaking design research. If
there is a close link with design teaching, particularly if design research supports effective
design teaching, then that will gives design academics good reasons for doing such
research.
Although design research is wide ranging in the approaches employed, and design is a
holistic discipline which can overlap many areas, its research is in some ways limited. In a
science such as physics the research is fundamental and if its research stops then
effectively the discipline comes to a halt. Without physics research there is no physics. We
cannot claim that design is like that. For if academic design research were to stop then
design would continue, more or less regardless. Designers would continue designing
things, and probably the world would notice very little difference. It could be argued that
design research is not central to design practice.
Although in much design practice there is a stage which is labelled as ‘research’ it
usually consists of the process of information gathering to provide the starting point for
designing, to inform the evaluative framework, and the context for the design. And these
are crucial parts of the process and essential to its success. But this is not what we mean
by design research in an academic context. In a university design research is an activity
which is directed to exploring and understanding the nature of design, its processes and
methods. It has more rigorous academic ambitions than the data gathering part of the
design process and it is expected to conform to conventional standards of academic
scholarship.
1

Tovey, M (2015), ‘Design Pedagogy – Developments In Art and Design Education’, Gower, Farnham,
England, and Burlington, USA.
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Universities and colleges which provide design courses have a long tradition of
recruiting designers from design practice. However the tendency now is to regard the
possession of conventional academic qualifications as a necessary pre-requisite for holding
a full time academic position. Good practical experience as a designer is desirable but a
PhD is often essential. In the context of the design discipline the clear implication is that to
create a body of work for a PhD in design then you must undertake design research.
It is notable that many of the key insights of design research have in fact come from
academic studies involving students. This was particularly true in the early days of such
research. An example is the identification of the solution led approach as a key ingredient
in the process2. However the problem in studies involving students is that they are only
novice designers, and so any conclusions are not as powerful as those based on
professional designers.
The area of design research where this conclusion does not apply is research into
design education. Self-evidently research based on design students has relevance to the
process of teaching design. To this extent design pedagogic research can be seen as
possessing particular authority. It functions crucially to enable us to understand design
students better, and thus to enable design education to be improved. Where the research
is into pedagogy which has a design practice focus then it also allows us to understand
more deeply what is needed in preparation for the professional practice of design.
Design education research has taken a number of directions, focusing on the designer,
the design context and the design interface, each of which provides a useful agenda for
developing such research1. Many see the end goal as that of achieving design programmes
which are directed towards equipping graduates for entry to the community of
professional practice. This in itself justifies the engagement of practitioners in the process.
Various teaching strategies can accommodate these approaches. The studio, tutorial,
library and crit. are the traditional components, but using them effectively depends on the
approach being informed by a deep understanding of the designerly way of knowing. The
design education research reported on in this recent compilation of activity of the Design
Pedagogy Special Interest Group of DRS shows some of the ways in which this can be
achieved. The papers of the Learn X Design conference show much more extensively what
is possible

2

Lawson, B (1980) ‘How Designers Think’, Architectural Press, London, England.
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Luisa Collina
President, Cumulus Internationational Association of Universities and Colleges of Art, Design and
Media
Full Professor, Politecnico di Milano

The international association Cumulus was set up 25 years ago to promote knowledge
exchange and sharing among universities and colleges of design, art and the media. This is
both an aim to achieve by involving increasing numbers of students and teaching staff, and
means of raising overall standards of professional training, to the benefit of all. Over the
years, as it has grown and became more recognizable as an international interlocutor,
Cumulus has also assumed a role of orientation with regard to certain issues of general
interest. From the Kyoto Design Declaration (2008) onwards all members of the Cumulus
network have committed to promoting lifestyles, values, and educational models centring
on environmental sustainability and human-centred development. In particular, the
association members have pledged ‘to commit themselves to the ideals of sustainable
development’ and ‘to seek collaboration with educational and cultural institutions,
companies, governments and government agencies, design and other professional
associations and NGOs to promote the ideals of and share their knowledge about
sustainable development.’
Exchange, sharing and the promotion of sustainable development by spreading the
culture of design underpin the collaboration between Cumulus and the Design Research
Society that has given rise to the International Conferences for Design Education
Researchers, of which the conference this year is the third. These biennial encounters
carry on the idea of design as a cross-disciplinary activity that cuts across various
professional fields and right through the formative years from infancy to adulthood. From
an educational point of view, design does not address only future professional designers,
but can also accompany numerous courses of study at all levels.
Cumulus, as an association focused on education, and the Design Research Society, as a
research organisation, jointly promote the idea that design is a way of thinking, of
developing creativity, of helping to tackle and solve problems, and that its teaching
contributes to creating more aware and responsible citizens, producers and consumers.
However, research, experimentation, pilot cases, assessment and validation activities,
moments of reflection and sharing are required to achieve these aims. In such a
framework, the 3rd International Conference for Design Education Researchers DESIGN-ED
‘LearnXDesign’ constitutes an extraordinary opportunity for growth in this direction. For
this, I would like to thank all those who, on behalf of the Design Research Society, have
made this event possible with their constant, daily commitment and great professionalism.
I am certain the results will be of exceptional interest.
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Design Thinking and the Internal: A Case Study
Meredith JAMES
Portland State University
mejames@pdx.edu

Abstract: ‘Design Thinking’ commonly refers to a set of cognitive activities one
engages in during a design process. These activities are regularly applied by
design practitioners to external problems – often in the role of mediation
between ourselves and our environments, objects, and information (‘material
culture’). A designer’s efforts are intended to solve the problems of others, but
this externalization is only one half of the equation. Rarely is such energy and
focus turned inwards mastering the self first. Students from ART 111: Design
Thinking (fall 2014 and winter 2015) at Portland State University investigated
how specific tactics and tools of design (including divergent thinking, mapping,
ethnography, ‘wicked problems,’ systems thinking, and process) augmented selfdiscovery and awareness through their own lived experiences. Tasked with
addressing a minor personal dilemma, students learned to apply design thinking
to meaningful outcomes. The goal was not to solve the issue at hand but to
understand how to change one’s relationship to it through a series of cognitive,
design-based explorations. By applying design thinking to one’s own lived
experience, students become aware of how to approach problems first for
themselves, while also broadening and deepening their understanding of
complexity.
Keywords: design thinking; lived experience; design education; self-awareness
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Introduction
Design thinking is defined as the cognitive abilities or tools designers use as a part of
their working practice, typically as a mechanism for solving ill-defined problems. I will
begin with a simplified taxonomy of problems themselves, informed by Jonassen (2000),
Buchanan (1992), Rittel and Weber (1973) – who have already established links between
wicked problems and design thinking. Then I will outline the existing scholarship
surrounding the concept of design thinking as we commonly refer to it today and how in
my analysis, there is an implicit void that exists in its application – that of applying design
thinking tools to our own internal dilemmas. This inquiry addresses such a gap, through the
construction of projects for ART 111: Design Thinking at Portland State and I include a
summary of the methodology and findings below. For me, design thinking, (wicked)
problems, cognitive development, and everyday experience are intertwined, often
dependent upon, overlapping, and influencing one another. The projects I create do the
same.

Background
As far as problem-solving is concerned, design in general education must be justified in
terms of helping to develop an ‘educated’ person, able to understand the nature of illdefined problems, how to tackle them, and how they differ from other kinds of problems
(Cross, 2006).
Design thinking is, in its essence, about solving problems. There are essentially four
types of problems designers come across:
1) Problems that have a clear / defined / determined self; with solutions that have a
clear / defined / determined self. An example being, how much rice fits into this
bowl?
2) Problems that have a clear / defined / determined self; with solutions that have an
unclear / ill-defined / undetermined self. How to get to work is an example offered
by my winter term students, we know the problem, but there are a multitude of
possible answers. The best-ness of any given answer is also contingent upon other
factors, like the particular day, weather, traffic, etc.
3) Problems that have an unclear / ill-defined / undetermined self; with solutions that
have a clear / defined / determined self. The example of computer viruses is also
from my winter term students. We may not know what the original issue is, but the
task of solving it is still relatively clear.
4) Problems that have an unclear / ill-defined / undetermined self; with solutions that
have an unclear / ill-defined / undetermined self. We call these ‘wicked problems’
(David Jonassen [2000] terms them ‘dilemmas’).
Regarding design thinking – our cognition as it applies to design (a subject with an
infinite number of possibilities) – it is in the wicked problems that we can exercise our
minds and where our discussion should start. The first assignment I give students in ART
111 is to choose a wicked problem and attempt to map it in its entirety. This visualization is
an exercise in wrestling with the ill-defined, getting it down on paper.
As a concept, wicked problems originated with Horst Rittel and Melvin Webber in a
1973 article on planning. Wicked problems are the large systemic issues that appear to be
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impossible to solve due to the indeterminate nature of both the problem itself and the
indeterminate nature of any possible solution. Additionally, social and cultural dilemmas
do not have a fixed start and end point, they are as alive and wiggly as we are (the
misconception that some problems have a specific beginning and end is a popular myth –
rather insertion points are invented, bracketing off external influences for the sake of
ease). Even defining such a concept as wicked problems immediately adds clarity –
admitting we have complex and interdependent problems that are essentially impossible
to solve. And the ten defining traits outlined by Rittel and Webber help us to recognize
what falls into a wicked category or a non-wicked one (1973).
It is crucial that designers recognize the contexts and contingencies that are endemic to
a wicked problem when attempting to address it. For example, we cannot solve the layout
of the ballot without also considering low voter turnout, the increasing disconnect of the
electoral college, the process by which proposals get on a ballot, literacy, voting inequities,
redistricting, and a myriad of other concerns. Complexity matters. Within the classroom,
students often experience discomfort and hesitation in attempting to map a wicked
problem, due to ‘satisficing,’ the notion that we are satisfied with our first pass, and early
identifications of what the problem is (Simon, 1996 and Adams, 2001). In doing so, we
often fail to see alternatives.
Through the mapping exercise, a student’s competing values and motives directly
influence his or her perception of the particular problem, including a refusal of bias. For
example Student A, inspired by events in Ferguson, Missouri, selected racism as the wicked
problem he chose to map. Throughout the process a debated evolved, as different
students identified with opposing viewpoints – some with the police, some with rioters,
some with the family and friends of Michael Brown. What resulted for this student, and for
the larger class, were discussions on inclusion and exclusion from problem definition –
what do we keep in, what do we keep out? Why? Who makes such decisions? Where is the
designer located within the larger context of the problem? And what are the cognitive
biases that frame his or her vantage point?
When we ask such questions, complexity, bias and reflexivity become key conversation
points. Simply mapping a wicked problem challenges all sorts of cognitive abilities, from
categorization to divergent thinking to the extent to which bias influences perception. This
is the first exercise I ask of my students as it illuminates how they relate to the larger
world.
Of the forty students who have completed such an assignment, the overwhelming
majority face difficulty in reflecting the complexity of the topic due to cognitive blocks.
Futility initially arises regarding the perceived success of the project. I frequently hear
‘everything relates in some way.’ This leads to fatalism, believing that wicked problems are
unsolvable, entrenched, inevitable, and should therefore be avoided. When pushed to try
anyway, many students find difficulties categorizing nebulous topics; hierarchies are not
obvious, often need to be reworked, and several iterations must be created. Notably, every
student has found difficulty in balancing the specific and the general. When Student A
relates the incidents in Ferguson to racism in general, he is also tasked with clarifying those
links and determining if they are factual, perceived, or biased.
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Our Current Understanding of Design Thinking
Design thinking is a process anyone can use to come up with more engaging and
innovative solutions to problems. This concept has flourished through the joint efforts of
IDEO (a San Francisco design consultancy) and Stanford’s Hasso Plattner Institute of Design
(d.school), with a process that emphasizes: (1) empathy in understanding who we do our
work for and why (often involving them at multiple points), as well as (2) the need for rapid
conceptualizing – ultimately resulting in an ongoing process of collaborative refinement.
IDEO and Stanford have by no means limited design thinking to the activities of designers.
Non-designers are empowered through a specific design process to affect change from
within. Businesses and business schools have been relatively quick to adopt such
measures, as the commercial base of much American design induces a seamless fit. The
education sector has also openly adopted the tools of design thinking. The Design Thinking
for Educators Toolkit crafted by IDEO includes materials aimed at enhancing the classroom
experience, allowing teachers, who are by and large not trained as designers, to augment
meaningful change themselves (2013). The methodology outlined in the educators’ toolkit
is similar to other design thinking methodologies: discovery > interpretation > ideation >
experimentation > evolution. The d.school’s similar, also widely disseminated Virtual
Crash Course in Design Thinking describes a process of: empathize > define > ideate >
prototype > test (d.School, 2015). Through analyzing several of these influential processes,
core attributes arise: empathy, problem identification, letting go of control, and the use of
a research-driven (frequently ethnographic or human-centered) process. These tools offer
a common base from which design thinking can be defined and applied by designers and
non-designers alike.
Although these may be fruitful applications of design thinking, they neglect crucial core
responsibilities of the intrinsic value of design education:
There is therefore a strong educational justification for design as an introduction to,
and assisting in the development of cognitive skills and abilities in real-world problem
solving (Fox, 1981)... As far as problem-solving is concerned, design in general
education must be justified in terms of helping to develop an ‘educated’ person, able to
understand the nature of ill-defined problems, how to tackle them, and how they differ
from other kinds of problems. This kind of justification has been developed by McPeck
(1981) in terms of the educational value of ‘critical thinking.’ A related justification is
given by Harrison (1978)...in terms of the radical connections between ‘making and
thinking’ (Cross, 2006).
Real-world problem-solving is the key to a design discipline, not just in terms of
practitioner application, but rather for the sake of one’s own development. What Cross
suggests is the demand on educators to develop spaces where the intrinsic values of design
is at the forefront (2006).

The Intrinsic Value of Design
Taking on the challenge issued by Cross, I would suggest the following additional
attributes: time devoted to developing empathy, contextual awareness, and the value of a
language that further enhances cognition.
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A CTIVE L ISTENING
Active listening occurs when we set our own selves, influences, arguments, and biases
aside, in order to truly understand another’s experience. It is an act of selflessness. Actively
listening to another means being open to them, not assuming that as a designer one knows
better or more than they do about their own lives and environments. Active listening
means refraining from formulating additional questions, arguments or thoughts while
listening to another. This is the foundation of empathy.
C ONTEXT
Problems in everyday and professional contexts are embedded [with]in those contexts,
which requires the problem solver to disambiguate important from irrelevant
information in the context and construct a problem space that includes relevant
information from the context (Jonassen, 2000).
Regarding a specific context, there are essentially four basic influences. First, the
factual information of time, place and scale in which the problem occurs. What may be a
problem now may not have been a problem in the past, and also may not be a problem in
the future. Second, the person(s) involved – all of them. What is a personal dilemma for
one of us may not be for another. Such situations and responses are highly based on
perception and subjectivity. Satisficing and bias are responsible for regularly ignoring
individuals or groups directly affected by the problem. Third, the tools. With contingent
problems the tools necessary to solve are not immediately apparent and are identified
through discovery: which tools make the most sense for the problem at hand. The tools we
choose can be physical objects, mindsets, or even small things that make the messiness of
the problem more approachable.

Figure 1: Influences of Context

Part of the wickedness of indeterminate problems is their complete and total
embeddedness in context. They change. And once a solution has been offered back into
the social fabric the dynamic is altered and the process must be started again. This is
commonly why design practitioners either include a second research phase (also known as
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an evaluative phase after the end-product has been produced) or employ a cyclical process
(Dubberly, 2005: see Alice Agogino, et al).
Real-world dilemmas change with us, and are anything but fixed. Formulaic processes
ignore the contingent. Any one of us at any given point may find that the tools we choose
are more or less helpful than they were in the past. Suddenly confronted with the
possibility that the tool no longer suits the purpose (a hammer when a screwdriver is
necessary), we are again confounded as to how to approach the problem. Suddenly, it
matters where one is coming from – the key step of disambiguation (Jonassen, 2000).
Flexibility, adaptability, and awareness of change matter. As attributes of a designer’s
working process, they also mirror how problems exist in reality. Nothing in our everyday
lives is fixed.
D IVERGENT T HINKING
Divergent thinking is our ability to see many different possibilities in any given scenario.
If design thinking is defined as a set of cognitive abilities, our cognitive abilities then frame
any and all responses. Divergent thinking is mental exercise. In Conceptual Blockbusting,
James Adams highlights a tried-and-true example of conceptual blocks: the invisible selfinflicted boundary / parameter. Once a suggested boundary has been perceived, it
becomes difficult to refute.
Divergent thinking includes the impossible, improbable, creative, the ridiculous,
anything and everything. This approach is significantly more appropriate to the boundaryless world of art and design than the pragmatics of the sciences. To return to the voting
example mentioned above, in trying to solve ballot inconsistencies, divergent thinking asks:
what if we eliminated the electoral college? What if the whole country voted by mail? Or
by a switch? Or by hand-raising? What about literacy? How do various ballot formats and
language exclude voters? How do voter registration forms exclude voters? What if we
dismantle the two-party system? Any and all ways to look at the problem become relevant,
if even for just a short while.
Where divergent thinking intersects methodology, some critical questions arise:
Should we have a process? What shape should it take? Why?
If and how should a base methodology be altered, modified, or abandoned
altogether?
How does the methodology influence the outcomes?
Are we enforcing a protocol that is in opposition to what we are trying to achieve?
Are we being messy enough?
Design with a capital ‘D’ requires us to conform not to existing scientific or humanistic
methodologies, but to those native to the design discourse, because design processes are
unique unto themselves and specific to designerly ways of knowing (Cross, 2006; Baynes,
Langdon, and Myers 1977). These questions potentially disrupt a standardized process
such as those outlined by CABE, the d.School and IDEO.
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Hypothesis
The tools highlighted above are fundamental to design thinking and can apply to any
number of problems. ‘There is no area of contemporary life where design – the plan,
project, or working hypothesis which constitutes the ‘intention’ in intentional operations –
is not a significant factor in shaping human experience’ (Buchanan, 1992). Buchanan goes
on to identify ‘the four broad areas in which design is explored throughout the world by
professional designers and by many others who may not regard themselves as designers,’
namely:
Symbolic and visual communications
Material objects
Activities and organized services
Complex systems or environments for living, working, playing, and learning
‘Properly understood and used, they are also places of invention shared by all
designers, places where one discovers the dimensions of design thinking by a
reconsideration of problems and solutions’ (Buchanan, 1992). His categorization is clear,
comprehensive, and as far as I have seen, best articulates the areas of inquiry in which
design occurs.
As Buchanan implicitly shows, whether used in a commercial, non-profit, social justice,
or classroom capacity, whether used by designers or non-designers, all examples have one
shared characteristic: they are valid mechanisms by which we approach and respond to
external problems. Tim Brown’s challenge for designers to ‘think big’ also illuminates only
external applications: ‘global warming, education, health care, security, clean water’
(Brown, 2009). What is categorically, implicitly agreed upon by the entire field, is that
design (thinking) is an external activity between us and our environments, artifacts, and
concepts, also known as our material culture. Even when re-framed as placements rather
than categories (Buchanan, 1992), in all capacities these are external mediations, all
existing outside of the self. They involve problems to which we as professional designers
may or may not have had any direct exposure.
In this explanation our relationships and material culture mediations are between the
self and something else. None of these include the intrinsic value argued by Cross.
Buchanan illuminates the four placements of externally applied design thinking, whereas
Cross argues for the theoretical base that underpins them all. What we are lacking is an
internal application. And in developing one, we immediately separate out the tools and
processes of design thinking for the development of the ‘educated man’ (Cross, 2006)
from those that are used in the development of material culture.

Defining the Internal
An internal application in this sense can have two meanings. First, the internal
application of design thinking tactics within a group, organization or community, and
second, the internal application of design thinking to one’s own self and life.
I NTERNALLY W ITHIN A G ROUP
Group-native applications of design already exist in regular practice, effecting change
through design thinking within an organization itself, either as acts of design by non491
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designers, or as participatory design. Using the Design Thinking for Educators’ Toolkit again
as an example, the tools of design thinking are given to empower educators to affect
change on their own (2013). ‘Design’s too important to be left to designers’ (Brown, 2009).
This is but one way to effect change internally within a group or organization and works
best for those who do not have access to professional designers, because ultimately design
is not something that can be learned in an abbreviated manner.
An alternative is to integrate design with education – when participants have expertise
in both. One of the more notable examples of the integration of ‘design with’ can be seen
in the work of Project H. Founders Emily Pilloton and Matthew Miller immersed
themselves in Bertie County, North Carolina, living and working with all vested groups on
the integration of design with education, from learning outcomes to physical spaces.
‘Design with, not for’ on a seemingly wicked problem (Pilloton, 2010).
I NTERNALLY WITHIN THE S ELF
The second way in which we can apply design to an internal investigation, is to actually
use design thinking to solve one of our own problems. Much research is aimed at gaining a
better understanding of the life of another. We have focus groups, questionnaires,
personas – all sorts of techniques to better understand other people. What if instead of
trying to design from the outside, we first learned to design from the inside? Personal
problems, due to their subjective, perceptual nature, seem entirely evasive and vague, but
several contextual components are fixed. The people involved in the problem, as well as
the time, location and scale are all knowns. Learning can thus focus on the tools necessary
to arrive at an authentic problem statement.
At Portland State, we use a research-driven process similar to those referenced above,
but modified for the requirements of the personal dilemma. And we conduct this process
before any efforts to turn our gaze externally. Students need not spend time inventing
problems, since their own personal dilemmas are generally obvious. Throughout the
research phase, problem identification typically shifts, becoming clearer and more specific
as information is gathered. For example, during the 2015 winter term, seven students
initially identified ‘procrastination’ as their problem of choice. Through tracking exercises,
the problem statement adjusted to become more specific, reframing the dilemma as one
of time management, motivation, balancing responsibilities with quality of life experiences,
or quite realistically about hating math and thus avoiding it.
Attending to a dilemma without attempts to change it is an uncomfortable exercise. To
temporarily freeze the problem-solving process in order to understand it in greater depth
goes against our satisficing tendencies. Still, the spirit of the project is less about solving
the particular problem than it is to highlight our approach to problems themselves using
content that is familiar and has already been identified as failing in some way. The tracking
methods are visual and emphasize documentation. No student has yet had experience in
documenting his or her own motives and actions in such detail. Again mapping the
problem comprehensively sparks divergent thinking and awareness. Efforts are made to
quantify wherever possible, while triangulating with secondary research and the
qualitative. A significant emphasis is placed on how research and tracking inform problem
identification, because accurate problem identification has a radical consequence: the
solution exists within it.
If the problem statement is:
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I let negative conditions exist for too long before acting to change my circumstances
The solution statement becomes:
I will recognize when my circumstances need to be altered
If the problem statement is:
I try to fix other people’s problems when my fixing is unwanted
The solution becomes:
I would like to be more cognizant of when someone is or is not asking for my help
If the problem statement is:
I have an issue with anger at others
The solution statement is:
I’ll find out what causes me to be angry with others, and asking myself if my responses
are or are not appropriate to the situation
When accurately defined, the problem statement illuminates the solution. We then
spend some time testing our solutions, framing them as hypotheses until they are verified
or, if not, consequently reworked.
As with the wicked problems map, this project requires a high level of honesty and selfreflection. Students who have no interest in truly solving the problem will ultimately be
confronted with the decision to force an inappropriate solution or accept such realities
within themselves. Three types of solutions emerge: changing one’s own behavior,
changing the circumstances, or simply acknowledging an awareness of the problem and
allowing it to continue. Students must come to terms with the respective directions they
choose to go. The process deserves reiterating. Once problems are fully articulated, a
crucial question arises: Who (or what) is it that needs to change? Is it the individual
behavior, or the environment / circumstance / situation, or is it a matter of accepting
difficulty and letting go? This question is rarely asked; instead, our models default to an
assumptive behavior modification via forced external influences. Abundant examples can
be found in Donald Norman’s Design of Everyday Things (2002).
If the solution is to change the self / one’s own behavior, the courses of action are
specific to the self and are framed by personal development, an intrinsic value. Several
benefits arise. Learning how to approach a personal dilemma begins with self-awareness,
addressing a language that is only partially developed in most of us. This requires accepting
our own vulnerabilities, something Brené Brown argues is the origin of creativity and
ingenuity (2013). Through exposing our own vulnerabilities, the difficulties others face in
exposing theirs also become clearer, empathy and ethics are enhanced. Recognizing the
complexities and nuances of our own lives and dilemmas, we are more likely to be
sensitive to those of others. Moreover, all sorts of problems can be of a personal nature or
affect us on a personal level – we are after all, citizens / users / participants / the audience
too. In applying design thinking to our own problems, we are forced to reckon with
difficulty, ethics, and our own cognition. Working on our own problems first is noncolonial, solutions are more likely to be ethically sound as we always have the option to
abandon or redress them, a task much more difficult when something has been done for us
or put upon us.
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Additionally, we make the world in our own image. How many of us in our various
social roles are quick to condemn the actions of others without first assessing our own? For
example, when asking others to change, grow, limit, or conserve, are we doing this
ourselves? Colin Beavan’s No Impact Project is a good example here (n.d.) and is
highlighted in the documentary Surviving Progress (Roy and Cooks, 2011). Beavan
examines his own role in consumption and sustainability as a resident of New York, a
challenge he issued himself after recognizing how easy it is to point fingers.
Finally, change within the self can be augmented by a more comprehensive
understanding of one’s own mind and cognition regarding personal dilemmas. Given the
current scientific understanding of the responsiveness and adaptability of the physical
brain, implications for how design thinking can help direct cognitive changes are not so far
removed from a kind of self-directed neuroplasticity.
If the solution suggests a change to the environment, circumstance or situation, then
our external gaze and traditional design thinking tactics readily apply.
If the solution suggests an awareness of complexity, difficulty or acceptance of what is,
a wholly different set of tools becomes necessary. In a complete inversion of traditional
design applications, this particular direction involves letting go – another neglected area of
design discourse. There are many instances when leaving something alone is the better
alternative.

Methodology
At Portland State, I was given the opportunity to create the coursework for ART 111:
Design Thinking, where I created a framework built upon the concepts discussed above.
The course is structured as three cumulative projects: map a wicked problem, solve a
personal problem, and then engage in a traditional research-driven design process. Before
attempting problem solution, problem awareness must occur. The second project, the
personal dilemma is the focus of this paper, and the methodology for which is expanded
upon below.
The process we take for the personal dilemma project is: research (tracking) > problem
ID > hypothesis testing > conceptualization > execution. Students are given five weeks to
‘think of a problem in your life that could potentially be solvable with design thinking.’ The
emphasis is not on solving the problem at hand but on how to solve problems in general.
As a first step, students loosely identify a problem they have been wrestling with and feel
safe and comfortable sharing with the class. The first two weeks of the project are
dedicated to a variety of research tactics that become increasingly more targeted as the
problem becomes more clearly defined. Research and problem identification feed into one
another.
Research starts with tracking existing patterns (not changing or altering them in any
way), supplemented by interviews and secondary sources. All are tailored to the particular
student / problem, reinforcing the contextual nature of such things. Students working on
solvable problems such as transportation options or time management will potentially
have more concrete, quantifiable tracking methods (how long, what cost, how many),
whereas others who are working with quality-of-life issues will be inclined to chart or track
their data in a more subjective manner. Additionally, the students themselves will respond
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to particular tactics that appeal to them. I support this: no solution or awareness has any
meaningful impact if the person involved has no interest in it.
During the research phase, students inevitably come across information they perceive
to be neutral or unhelpful. We discuss how this information is in fact also good information
if we can identify why to leave it behind. For example, I use the concept of an ‘anti-guru’ –
someone with equally bad habits (or perhaps worse) regarding the problem at hand. If a
student struggles with poor work-life balance, and that student’s mother does the same,
but to an extreme, information on how this came about and why can tell us just as much.
The research and problem-identification phases culminate in a highly specific problem
statement, one that has been refined and modified through the research process. Here are
a few examples:
Student B, Transportation by Bus
I...took a full look at the costs and benefits of taking the bus, in a real objective way on
its own merits. My findings surprised me. In terms of time I found the average high
traffic commutes for Portland residents going from downtown to my side of town is
approximately 50 minutes, which is only slightly shorter than the average times I found
my trips would take per my tracking...In sitting back and taking these observations in as
a whole I was able to come to the conclusion that my problem, was only a problem
because I had set it up to be.
Student C, Unwanted Solving of Other People’s Problems
Utilizing this hypothesis...has helped me discover key attributes for all of my past and
current relationships. My most important finding…was the amount of conversation
that I have been missing out on over the last 21 years. During the last 2 weeks my
conversations have been getting longer with classroom acquaintances all the way to
deeper and longer conversations with my wife. By simply listening to them without any
source of response, it opened them up to exploring their own thoughts aloud, and by
doing so, end up solving their own problems. And just like my father said, this was
excruciatingly tough to refrain from interacting or even active listening, but the results
could not have been more clear.
The problem statements are defined enough that solution statements exist within
them. In Student B’s case, his solution was to change his mindset. In Student C’s case, it
was identifying the difference between solicited vs. unsolicited problem-solving strategies.
In class, we do not talk about solution statements; rather I frame them in terms of
hypotheses, something to test out and apply. Does it work, or not, if not, why not? If it
does work, keep going with it. We test hypotheses and measure their success in a few
ways: does the hypothesis address or resolve the problem? Does it help affect how we look
at the problem as a means of changing our perception? An hypothesis should answer the
question of who or what needs to change –one’s own behavior, or the external
circumstances, or coming to terms with acceptance.
I ask students, does it work, is it sustainable, and are you going to really do it? I place no
emphasis on whether the problems are solved or not; I do not want disingenuous results. I
would rather students be honest about their circumstances. Do they now understand how
to address their own problems in general; do they grasp the contextual nature of
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dilemmas, which are not fixed; and, what should they expect based on the amount of
effort and attention the problem is given?
Student D worked on changing his sleeping posture. He recognized his current posture
had been years in the making and would not resolve in five weeks’ time.
A solution to my problem will inevitably involve a major behavioral change...at the very
least, my research, tracking, and my sound project have taught me a lot about the
methodology of solving a problem. I do not know whether or not I will solve this
specific sleep posture problem, but I will continue the methodology I’ve been using to
attempt to solve this problem and other future problems I may encounter.
Student D hits on the point of the project exactly: using design thinking to learn about
problem-solving itself. Success is not dependent on solving; rather success is defined as
understanding a process that avoids satisficing, understands complexity, and perceives
problems and solutions in a realistic manner.
For design thinking, problem definition and hypothesis testing may be enough. I ask
myself each time if it is really necessary to add a making component to the project. Each
time, I answer yes, because converting information into ideation is absolutely what
designers do and what distinguishes design-thinking processes from similar ones within the
social sciences. I expect students to wrestle with this difficult conversion to complete the
design process. Once presented with the complete methodology, students then apply it to
external problems via project three – but this time, with prior exposure to complexity,
contingency, self-reflexivity, and the key mandate to examine who or what should be
solved, if anything, and why.

Outcomes
I ask my students what they know about themselves that they didn’t know or is
different from what they knew before the start of the project. Their answers reveal a
heightened awareness of self.
I make assumptions that are derived from cognitive distortions.
I am not as negative and aggressive as I thought I was.
I know that time management doesn’t necessarily stop me from procrastinating.
It’s positive gaining knowledge so I can do something about it.
I no longer believe any of the assumptions I made earlier.
I know more about how and why I procrastinate. While the action of procrastinating
is a negative in my life, having more knowledge about the problem and myself is a
positive.
I use sleep as a coping mechanism...my mom reacts to it negatively and in turn, she
puts forth negative connotations about it to me.
I know how much my friends affect my personality.
Because the content of the project is personal, students are inclined to be interested.
Yet even students making a minimal effort may learn something about themselves. None
of my students had of yet any such educational exposure to formalized self-awareness.
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An additional learning outcome consisted of seeing problems in a more empathic,
internalized light. Asking students to share with one another a personal dilemma showed
them how difficult it is for strangers to share their problems with designers.
The surprising outcomes are equally interesting. Some students privately shared with
me their use of this approach on other, more personal problems than those shared with
the class. I had hoped for this, but wasn’t sure if it would happen. So far, yes, students do
see lateral applications. Many students also saw solving their own problems as
simultaneously addressing problems other people have as well. This ideal outcome is
participatory, non-colonial and supports a more ethically minded design practice. Rather
than gazing out at the world looking for problems to solve, which may or may not be
fabricated in the mind of the designer, my students are spending efforts on situations that
already are real problems.

Conclusion
The question is not whether design thinking can find applications for our own internal
selves and in our own lives. Clearly, we can. Rather, what can we learn from doing so? How
does our understanding of the discourse change when we step back and see a broader
problem landscape? A disjunction exists between the work designers make as mediators
and their own lives as citizens and individuals. There is potential for integration.
In my course on design thinking, we map the complexities of a wicked problem, apply
research-based design methodologies to personal dilemmas, and then look to the external.
External applications of design thinking are germane to the discipline and should continue
to be included; I argue that in using the tools of design thinking, we no longer neglect the
equally valid internal applications. At a minimum, testing out possible courses of action in
terms of one’s own problems opens up the possibility that agency exists. I believe that
design education should be intrinsic and centered around the development of the
individual. In my classroom, this includes our own selves and lives.
Acknowledgments: I would like to thank Ethan Seltzer and the students from
Portland State University’s ART 111: Design Thinking course in fall 2014 and
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A PPENDIX 1: T ERMINOLOGY
Design Thinking: broadly defined as the cognitive activities designers use as part of a
working practice.
Divergent Thinking: seeing many possible options.
Empathy: in a design context is the ability to identify with and understand who it is we do
our work for and why (often involving them at multiple points). A designer’s audience
may or may not be able to articulate fully what the problems are, however, they are
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critical components to the discussion (this collaboration is also known as ‘participatory
design’).
Participatory Design: is a key concept within the discipline. Design runs a frequent danger
of being a colonialist (or perhaps more accurately, neo-colonialist) activity without
direct involvement of the participants whom the work affects.
Research-Driven Design: A design process that originates from conducting (typically
qualitative) research. Not to be confused with Design Research.
Wicked Problems: large, complex, systemic problems that involve a significant number of
interdependent other problems.
Metaproblems: David Jonassen’s term for the complex web of interrelated ill-structured
and well-structured problems (2000).
Rapid Prototyping: the process by which a designer makes quick and frequent mock-ups
throughout the design process attempting to come closer and closer to the desired
goals.
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Abstract: As design thinking becomes a new paradigm towards social change,
we observe more designers and design schools working hand in hand with
communities to make design thinking a catalyst for good, and empathy part of
the design process. Although Singapore is known for its fast rise from third to
first world in the last fifty years, this focus in economical development left its
society with very with little room for other mattres, including kindness and
empathy, an issue that has been widely discussed among their citizens. To
encourage Singaporean students to reach out for others, a course on Brand
Design class was customized to volunteer and donate its course work to local
non-profit organizations (NPOs). The aim of the course was to design visual
systems to make these NPOs more visible and heard in the society.
Inspired Stanford University Institute of Design and IDEO's Human Centered
Design Tool Kit methods, the students co-created interview processes to practice
‘empathetic listening’, to understand and analyze the needs of these NPOs. The
aim of this paper is showcase student’s works, processes and outcomes
developed in the last 3 years, discuss such practices in the Singapore context.
Keywords: brand design, happiness index, empathy
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Introduction
The Republic of Singapore is a city-state with a multicultural population of 5,469,700
composed of Chinese, Malay, Indians and others. The official languages are English, Malay,
Chinese and Tamil, and the main religions are Buddhism, Islam, Taoism, Hinduism, and
Catholicism among other Christian denominations. Singaporeans were able to put aside
differences in culture, faith and language to achieve a harmonious society in the name of
economic development after gaining independence from Great Britain in 1965. Modern
Singapore is a success story of economic achievement. A small island nation with no
natural resources, driven by manpower, it was able to shift its status from developing to
developed country over the last fifty years. Its literacy rate among adults rose from 57
percent in 1965 to 96.5 percent in 2013. This colossal achievement was due to wise
governance and the rapid and active implementation of policies. Singapore’s small
population allowed for this efficiency to take center stage, making it one of the most
competitive economies in the world.
Even though Singapore has been a success story so far, we live in a time of
unprecedented changes, such that we cannot foresee the world’s future even in the next
five years. Educators are therefore faced with the responsibility of equipping students for a
future that is unforeseeable and unpredictable. How can we prepare students for the role
of designer and provide them with skill sets that will be important and relevant over the
course of this new century?
Despite the fact that design has gradually come to be recognized as an important factor
in economic development, our society’s excessive focus on economic advancement has led
our world to excessive consumerism. Consequences are seen in the imbalances caused to
the environment, which may ultimately threaten the survival of our own species on Earth.
It is evident that we need to change the value systems by which we live before it is too
late. In the last decade we have begun to witness designers assuming a responsible role in
society by taking a new stance, one of designing for ‘needs’ rather than simply ‘wants’
(Pilloton, 2009, pp. 6-10). It is this shift in focus that inspired the introduction of changes in
my design courses.

A humanistic approach
The initial idea for this Brand Design course started with the desire to include a more
humanistic approach to it. As Design Thinking increasingly becomes a trend in
methodology, we are reminded that good design is not just about purely aesthetic
solutions or styling (Brown, 2009, pp. 14-38). Instead, it is about framing the right
questions, understanding real issues (from a multiplicity of views), analyzing information,
and crafting appropriate strategies to address them. This approach was put into practice by
having students work on projects with real clients, as opposed to fictitious clients and
hypothetical projects, as is typically the case.
As the students and professor explored ways to devise a more humanistic approach to
the course, we decided to work for non-profit organizations (NPOs) to create a designerclient relationship based on goodwill rather than monetary exchange, and to donate the
end products of the course work. This way, the students would benefit by getting a first
taste of ‘doing good’ through their professional practice, as well as gaining inspiration from
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the representatives of these NPOs, who are usually driven by a cause rather than by solely
economic interests.
By dealing with real clients, the students would have to understand their client’s actual
difficulties, create design strategies, and receive feedback on their work. In exchange the
NPOs would receive a new Brand Design for their organization to assure a stronger
presence in society.

The Singapore context
The introduction of an exchange based on goodwill is particularly important in the
Singapore context. The country is known for the rapid development of its economy. In
2010 it achieved the highest Gross Domestic Product (GDP) per capita in the world,
according to The Wealth Report 2012, and it is projected to retain the same position until
2050 (Shirley, 2012, p. 11). However, this level of focused development has gradually come
to be recognized as unsustainable in the long run in terms of the planet’s sustainability.
In the global context, Gross National Product (GNP) has traditionally been the sole
measurement of a country’s economic development and implied quality of life. In recent
years, however, we see a growing interest in another index, Gross National Happiness
(GNH), created in 1972 by the King of Bhutan, which reflects a more holistic way of
measuring well-being. GNH takes into consideration a country’s economy, environment,
and political situation along with the lives of its people with respect to their physical,
mental, social, and workplace well-being.
Although Singapore has the highest GDP in the world today, according to the first
World Happiness Report (a document that was commissioned and released in April 2012 at
the United Nations Conference on Happiness), Singapore ranks 33rd in the world in
happiness, and it is not alone in this mismatch between economic development and
holistic well-being (Helliwell et al., 2012, pp. 33, 92). Similar imbalances between economic
development and happiness can be seen in regions such as the United States and Hong
Kong (see Table 1).
Table 1

Gross Domestic Product (GDP) per capita
(Shirley, 2012, p. 11)
World Happiness Index (according to the
World Happiness Report)
(Helliwell et al., 2012, p. 33)

Singapore
1st

USA
3rd

Hong Kong
4th

33rd

11th

67th

According to the World Happiness Report:
The first lesson of happiness research is that GDP is a valuable goal but that other
things also matter greatly. GDP should not be pursued to the point where:
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economic stability is imperiled
community cohesion is destroyed
the weak lose their dignity or place in the economy
ethical standards are sacrificed, or
the environment, including the climate, is put at risk.
GDP is important but not all that is important. This is especially true in developed
countries, where most or all of the population has living standards far above basic material
needs. (Helliwell et al., 2012)
Given this truth, it is unfortunate how much our societies are blinded and ethics are
compromised. Too often we see cases reported in the news in which economic
development is pursued to the detriment of human well-being. This calls for change. The
World Happiness Report reaffirms the urgent need to rethink the human condition in the
21st century and focus on a more holistic approach. It is imperative that leadership all over
the world look into more sustainable models of development that consider the wellness of
individuals and communities and consequently the planet Earth as well. This train of
thought is substantiated in the case of Singapore by a Gallup Institute survey released in
November 2012 that ranks Singapore as the least emotional country in the world. The
survey classified negative emotions as anger, stress, sadness, physical pain, and worry,
while positive emotions consisted of feeling well-rested, being treated with respect,
enjoyment, smiling, laughing a lot, and learning or doing something interesting. Results
suggest that Singaporeans don’t feel much of either types of emotion (Clifton, 2012a).
Another article from Gallup elaborates on these findings, stating: ‘The implications for
an emotionless society are significant. Well-being and daily emotion correlate with some of
the most important societal outcomes, such as community attachment and brain gain
(acquiring and retaining top talent).’ (Clifton, 2012b).
Adding to this, online article by Bloomberg News in Singapore states:
Singaporeans recognize they have a problem, an assistant manager at Changi
International Airport, says schools discourage students from thinking of themselves as
individuals. ‘When you are taught not to be different from other people, you are less
willing to express yourself,’ he says. So Li and his fellow Singaporeans ‘feel
uncomfortable when we try to express what we feel or what we think.’ Staying
emotionally neutral could be a way of coping with the stress of urban life in a place
Fwhere 82 percent of the population lives in government-built housing.
‘We are taught to keep going and not make too much of a fuss,’ says Leong ChanHoong, a research fellow at the Institute of Policy Studies. (Einhor, 2012)
Neutral emotions could be read as symptoms of a passive society where, people have
lost passion for what they do. This is not a trivial issue, as it also impacts strongly on a
country’s most important asset, its own economy. Singaporeans are among the least
engaged work force in Asia. According to an article released by The Business Times, a
Gallup survey taken in 2011 found that 76 percent of Singaporeans are not engaged in
their work. Among those, 15 percent are actively disengaged, while only 9 percent were
found to be engaged at work—in other words, to have a passion for what they do
(Meixian, 2013).
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Since its independence fifty years ago, Singapore has been able to reinvent itself over
and over, grasping the latest trends of the times and responding to them quickly and
efficiently. Also during this period, the government has realized the importance of creative
industries in the 21st century. In 2002 the report Creative Industries Development Strategy,
prepared by The Economical Review Committee, under Singapore’s Ministry of Trade and
Industry, acknowledged the importance of the arts and culture, cited design and media as
important future economic drivers, and recommended that Singapore develop into a
Renaissance City to build ‘creative capability’ by including art, design and media at all levels
of education. However, this plan will only be successful if educators also start to change
the way we teach, so as to fill the gap between a society that lacks emotion and the
creative demands of the 21st century’s creative economy (Tan, 2002).
Although Branding has been part of the engine that moves the economy, in the context
of our Brand Design course it was used to reverse this engine—to present the concepts
introduced above, identify challenges for designers in the future, and discuss the use of
design as a tool for social change. The classroom served as a platform for discussion to
encourage active participation and the exchange of ideas, with the teacher playing the role
of moderator and facilitator. This format was created to empower students to develop
their own critical thinking and enable them to recognize and examine current issues and
rethink their aspirations, careers, and ultimately their own community.

Empathy as a component of design
As this project started from the premise of putting people first, discussions led to the
concept behind the word empathy (Brown 2009). Students considered how designer-client
communication and relationships could evolve to enable designers to understand
problems from the point of view of all stakeholders (client, user, audience, designer) and
come up with new strategies to address problems and create visual systems applicable
across diverse media. The evaluations for this course were not solely based on the
student’s success in devising interesting concepts or aesthetically compelling identities but
also based on the way interviews were conducted and how successfully strategies were
crafted in response to the client’s needs.

Figure 1 Classroom discussions on empathy (author’s photo)
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Process
The discussion started with the question: What is empathy?
Initially the students understood empathy as kindness or rapport, both necessary in
order to build a good relationship with the client. As discussions evolved it became clear
that in this scenario empathy involved ‘putting oneself in the other’s shoes’ in order to
understand issues from a deeper point of view and create more appropriate design
responses.
According to Webster’s New World College Dictionary, 4th edition, the word empathy is
defined as: ‘the projection of one’s own personality into the personality of another in order
to understand the person better; ability to share in another’s emotions, thoughts, or
feelings’ (Webster’s, 2000).
This course stressed in the importance of empathy as the key word for the catalist shift
from design for commercial purposes to design for a better society, and highlight that
these kinds of practice can be achieved in any design brief scenario.

Interviews
The next step was to interview the client from a different perspective in order to
develop empathic listening. As a group, the class brainstormed about the purpose of the
interview. Some of the expressions that emerged to describe this purpose were:
to be inspired by stories
to put people first (to be human-centered)
to observe with your heart
to understand people’s needs
Then, inspired by the methods described in the Stanford University Institute of Design’s
Research as Design Resource Packet (2011), we co-created a set of interview questions to
understand and analyze the needs of the NPOs the students would choose.
Interview questions that emerged during the first brainstorming session included:
1. Why do you want to re-work your Brand Design?
2. Who is your target audience?
3. How do you want your identity to be perceived?
4. What are the collaterals to be applied?
5. What are the problems faced?
Since this set of questions did not differ from typical design client-based interview
approaches, the class undertook a second round of brainstorming, with the goal of turning
the questions into building blocks for solutions.
Interview questions that emerged during the second brainstorming session included:
1. What inspires you?
2. What is the reason for creating your organization? Tell me your story.
3. What are your values and beliefs?
4. What is the source of your passion for this work?
5. Are you proud of your work?
6. What is your dream for the future?
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7. Can you show me around?
8. Can I join some of your activities?
Questions were reformulated and, while it may not seem like a major change,
importance was given to discussions that led to the conclusion that empathy is not
something that could be learnt, but something to be developed from the inside out
through practice. This proved to be the most significant aspect of this exercise.

Selection of NPOs
It took a little while for students to find NPOs that were in line with their own personal
interests, but at last we were able gather a wide range of interesting organizations that
advocated for issues such as the empowerment of women, of domestic workers, of the
elderly, and of immigrants; legal rights of immigrants; needs of the intellectually disabled;
autism; mental health care; anti-drug programs; fitness awareness; animal rescue; cultural
preservation; human trafficking; and poverty.
Besides the design aspect, it was a very enriching experience to discuss such a wide
range of topics and exchange views in the classroom. This alone was a bonus for the course
beyond what was learned about design.
Some of the students ended up working with social businesses, while others ended up
working with small startup enterprises as they could not find NPOs with whom to
collaborate within the assigned timeframe. This is something that the teacher and students
had mixed feelings about, and the issue was presented to students and discussed to better
delineate ethical boundaries for the design profession in terms of deciding when it is
acceptable to work for free and when it actually jeopardizes the value of the profession.
The conclusion of this discussion was that NPOs and social businesses suit the purpose of
this course, but small startups do not.

Student’s Works
Aidha Social Enterprise, Tulika Sud
Aidha is a social enterprise that aims to transform the lives of low-income domestic
workers through financial education. It branched out of a project of the United Nations
Fund for Women (UNIFEM) in 2006. The founder, Dr. Sarah Mavrinac, advocates for
women’s financial education and economic empowerment. She believes in transforming
the lives of women by giving them financial education whereby they can break out of the
poverty cycle and create a sustainable and secure future for themselves and for their
families. The aim is to teach women participants to generate real savings and support them
in making productive investments, so that some women can become small business
owners. Tulika developed a logo that emphasized women’s transformation. The concept of
the logo is associated with transformation and metamorphosis.
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Figure 2 Aidha logo, business cards, designed by Tulika Sud

The design strategy for Aidha is to increase enrollment, and Tulika designed printed
materials and re-designed their website so that representatives from Aidha could visit
various events and locations in Singapore to tell women about Aidha’s classes and
encourage them to sign up.

Figure 3 Aidha flyer, designed by Tulika Sud
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Figure 4 Aidha website, designed by Tulika Sud

This project was the first time that I was working on a pro-bono project and I found it to
be an eye-opening and rewarding experience. The importance of empathy to create
meaningful design was clear from the start of the project. To create significance and depth
in the Brand Design rather than just something aesthetically appealing, it is essential to
truly understand the Brand beyond what can be seen on the surface. (Tulika Sud)

Riverkids, Hester Tay
Riverkids is an organization to help free children in Cambodia from human trafficking.
Riverkids reaches out to families and children at high risk for trafficking and abuse, helping
them stay together and protect their children, transforming trafficking slums into
communities that care for and protect children. Dale Edmonds, the founder of this
organization, had been trying to conceive a child for years, but after a series of
miscarriages, she decided to adopt a child from Cambodia.
While in Cambodia with her newly adopted daughter, she was disturbed to learn that
traffickers had sold her daughter’s siblings. Edmonds then founded the Riverkids
Foundation in 2007 to prevent trafficking in the future.
The main problem faced by Riverkids was the need for a more compelling identity to
help raise awareness and reach more donors. All of the fundraising campaigns for Riverkids
are carried out through private donors and organizations, who find out about Riverkids
through word of mouth.

508

Empathy as Component of Brand Design

Figure 5 Logo, business card, designed by Hester Tay

Hester designed a logo that depicts a mother and a child within the letter R. The
strategy to raise attention was a mock campaign creating an online shop that appeared to
be selling children. This bold idea was to create awareness regarding this illegal yet
rampant activity in Cambodia. The mock online shop would link to the official website,
where people would read the stories of these children. A link to the existing online shop
enabled people to make donations or purchase small gifts.

Figure 6 Mock website, designed by Hester Tay

Working with Riverkids has been a great journey. Riverkids volunteers are very
passionate about their cause, and working with them has been a very inspiring experience.
The stories they shared about the children and the help they are able to provide in order to
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prevent child trafficking is truly moving and compelling. The interview helped me
understand the organization better and allowed me to gain a deeper insight into the cause
and understand what the organization does. I was inspired by the stories that were shared
during the interview, especially how some children who were saved are now helping out in
Riverkids as well. (Hester Tay)

WINGS, Carrie Cai Shu Juan
Women’s Initiative for Ageing Successfully (WINGS) works toward a society of women
who are able to age well, being responsible for their health, wealth, and ties to their own
community. Members of WINGS strongly believe that it is an important mission to educate
women and help them to have a well-balanced lifestyle. WINGS’ goals are to see women
improve themselves and help influence their families and, on a greater level, the public at
large.

Figure 7 WINGS, designed by Carrie Juan

Figure 8 WINGS, designed by Carrie Juan
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The main problems faced are funding and accurate awareness. Unfortunately, many
people think that WINGS is just a ladies’ club, and don’t see the long-term value in what its
members do.
Carrie designed a logo that is reminiscent of an unfolding flower and can also be seen
as several women gathering together. This dual image emphasizes the idea of women
coming together to grow. The design strategy for WINGS is targeted at donors, volunteers
and participant members, designing a strong identity to connect them. Carrie also found it
important to use printed media in the form of posters targeting women who are forty
years old and above, as this age group is not very savvy about information technology. The
concept for these posters was women sharing the experiences they had with WINGS:
Through the interview, I gained a better insight into what WINGS advocates. The
interview gave me an opportunity to find out what is different about WINGS as
compared to other organizations, which from the outside appear to be similar. The
people at WINGS are very passionate about what they do. They are a very welcoming
and encouraging group of people who are dedicated to helping women. I felt that it
was a valuable experience to donate my graphic design work to them. Particularly in
the Singaporean context, I felt there is a need to promote this form of volunteering.
(Carrie Cai Shu Juan)

Social Creatives, Maple Kuo
Social Creatives is a non-profit organization that creates public murals and art
installations specifically at Singapore’s HDB flats (public housing developed by the
government Housing and Development Board). Since these buildings are quite generic
concrete buildings, the founder of Social Creatives came up with the idea to paint colorful
murals to make neighborhoods more beautiful and give people an outlet for creativity. In
the structured society that is Singapore, Social Creatives aims to provide people with a
landscape that is more colorful, vibrant and exciting.
Since street art is restricted in Singapore, Social Creatives plays with the boundaries
around legal vandalism. A problem faced by Social Creatives is the lack of a visual identity
for their current Brand Design. Since the public does not associate the murals with the
work of Social Creatives, it is hard to promote awareness about what they do as an
organization.
Maple created an identity that showcased the vibrant artwork of Social Creatives. The
logo featuring a map of Singapore is specifically designed so that different murals are
featured in the paint splatter that serves as the logo background. With this in mind, a
monthly competition among volunteers was established to feature their artwork in the
logo background. Maple also redesigned the Social Creatives website to inspire greater
awareness of the organization and encourage viewers to think about the ways they bring
creative avenues to Singapore’s landscape.
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Figure 9 Social Creatives logo and backgrounds, designed by Maple Kuo
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Figure 10 Social Creatives website, designed by Maple Kuo

The Social Creatives vision is unique to Singapore, which I had not fully grasped until I
met with them. During the interview, Social Creatives explained that a Singaporean home
is not necessarily seen as creative, and HDB flats in particular tend to be plain and lacking
in color. Their mission is to make the homes a more creative place by painting murals at
HDB flats and bringing art to the people. I was able to identify with their vision and see why
they wanted to make Singapore more colorful. And because I could empathize with them
and their vision, I think I was able to create a Brand Design that embodied the heart of the
organization. (Maple Kuo)

STOP - Strike Off Poverty, Rachel Han
This is a project under the umbrella of Habitat for Humanity, a worldwide organization
whose mission is to build simple houses for those in need with the help of volunteers. To
date, Habitat for Humanity has built more than 500,000 houses for more than 2,000,000
people in 3,000 communities in North and Latin America, the Caribbean, Africa, Europe,
and the South Pacific region. The project STOP - Strike Off Poverty is a do-it-yourself
fundraising campaign tailored to encourage volunteers who are unable to volunteer
directly by helping with construction to instead help by fundraising for Habitat for
Humanity. This group believes that ordinary people can achieve extraordinary things once
they are provided with the right tools and motivation. They will also find great satisfaction
in seeing how people’s lives have changed as a result of their efforts. The group would like
this project to encourage people to become self-initiators.
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Figure 11 STOP - Strike Off Poverty, designed by Rachel Han

Figure 12 STOP - Strike Off Poverty merchandise, designed by Rachel Han
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Figure 13 STOP - Strike Off Poverty poster, designed by Rachel Han

Rachel designed a logo emphasizing the word STOP. The frame above it in the shape of
a house is a space where one can write the cause they advocate for. She also created a
guerrilla campaign to be staged on the main streets of Singapore, to stop people and
photograph them with STOP campaign material and ask them to write down what they are
willing to STOP. These photos will be posted on social media such as Facebook and Twitter
to stimulate interest and awareness. Brochures with fun fundraising ideas for people to
create their own fundraising campaigns will be available.
Working with non-profit organizations has changed my views on design, particularly on
designing for social impact movements. I started the project by first conducting an
interview with members of the organization and was soon overwhelmed by their
complex personal stories. It was mentioned that some 1.2 billion people around the
world live on less than a dollar a day, while almost 850 million people go hungry
overnight. Addressing the totality of the poverty issue was more than just another
design job. It might be unrealistic to set specific goals in community-based projects, but
there are a handful of non-monetary results that we as designers might aim to achieve:
helping the organization to achieve a common vision and improving the community's
social and human capital with better social ties, networks, and support. As far as I'm
concerned, community engagement is as complex as humans. Designers must work
with people who have emotions and pride invested in this community. I have come to
believe that social design defines a new kind of designer. It includes end users and
social participants. It implies at once an attitude and an approach to life; it can help us
frame how we want to live in the future. It is therefore inherently results-oriented,
fundamentally optimistic, and forward-looking. I hoped this project would bring
awareness to the public and believed that we can empower the community living in
poverty housing by supporting an ‘action’ through our own potential and capabilities.
(Rachel Han)
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Reflections on outcomes
Even though this course was on Brand Design, the initial discussions were focused on
defining empathy, and brainstorming questions that led to empathetic listening during
interviews with NPOs. Most students were able to understand the importance in creating a
different design client-based relationship away from being solely a business transaction.
Further on the course, the students were made to research and present case studies
examining actual design works engaged in this paradigm, the design for the betterment of
lives, so they could understand this is a current practice among designers all over the
world.

Conclusion
This paper features course work developed by students in the fall of 2012; afterwards
this course is being taught yearly in the same way. Overall results of the course over the
last four years have been remarkable; it had not been anticipated that students would take
to these pro-bono projects so naturally and perform so well. Some of the students felt
deeply about their causes and undertook their projects very responsibly. Aside from this,
among more than fifty projects donated to NPOs so far, only a handful were implemented
by the NPOs, and most of these were social businesses, enterprises that share profits with
the communities, which is not a surprise.
Especially in Singapore’s context, discussions and processes generated in the classroom
were the most important outcomes; it is a small step toward a different design paradigm
that promotes well-being. The numbers are not very encouraging, and alternative ways to
facilitate project implementation are being sought out.
Empathy, and passion for what one does, are intangible values and cannot be taught to
others. This course will continue in hope that discussions leading to awareness will
blossom in the future, when design fully takes a role beyond economics in society.
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Abstract: Design academia has transcended the conversation about the need to
engage university students with global wicked problems — it is no longer a
question of ‘should we?’ In the decades since Victor Papanek’s call to action, art
and design schools have courses and programs which engage students with
improving life and the world. However, a rush to action also risks creating a
version of academic ‘socialwashing’ with faculty and students engaging socially,
but not taking the time to measure the impact their work has on community
stakeholders, in particular. This paper’s authors describe research initiatives they
each lead in their respective institutions, which have, over time, engaged
undergraduate and graduate students with marginalized communities in Latin
America, India and Africa. The paper will briefly describe some of the projects
completed as well as the methodologies through which students are prepared to
truly engage socially, and justly. The paper concludes with a new call to action
for design academics —to consider socially just engagements, that thoughtfully
connect students with the communities who don’t have every basic need met;
and to commit, as educators, to measure the social impact of our work.
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Introduction
Social responsibility in design
Design is a powerful conduit for change. By its broadest definition, colloquially, many
design educators define Design as everything we do; moreover, John Thackara adds that
‘designing is what human beings do.’ (Thackara, 2006, p. 1) In his book, Design for the Real
World, Victor Papanek stated, ‘Design is basic to all human activities—the placing and
patterning of any act towards a desired goal constitutes a design process.’ (Papanek, 1972,
p. 23) Herbert Simon’s earlier definition of design conveyed a better outcome for the
design solution ‘Everyone designs who devises courses of action aimed at changing existing
situations into preferred ones.’ (Simon, 1969, p. 130) To manifest the breadth of design,
one can count over 2,000 synonyms in the English language. These days, everyone uses the
word ‘design’ as a commodity. Now, everybody designs, but not necessarily with social
responsibility in mind.
Earlier advocates for responsible design were Charles and Ray Eames. In 1958, at the
request of the Indian Government, the famous couple visited the country to explore the
problems of design and make recommendations for a training program that would serve as
an aid to small industries—which later led to the creation of the National Institute of
Design (NID). In their recommendations, the Eameses hoped that ‘those leaving the
institute would leave with a start towards a real education. They should be trained not
only to solve problems—but what is more important, they should be trained to help others
solve their own problems. One of the most valuable functions of a good designer today is
to ask the right questions of those concerned so that they become freshly involved and
seek a solution themselves.’ (Eames, 1958, p. 12)
The Eames and Papanek envisioned the concept of social responsibility in design; the
notion that an individual designer or design organization has a responsibility toward
society. Papanek argued, ‘In this age of mass production when everything must be planned
and designed, design has become the most powerful tool with which man shapes his tools
and environments and, by extension, society and himself. This demands high moral and
social responsibility for the designer.’ (Papanek, 1972, p. ix) Papanek advocated design for
human good; he warned future generations of the dangers of trivial design, and alerted
designers to the risks of over-specialization. In recent years, designers have been moving
away from business and industry solutions into activities that are understood to be outside
the typical commercial and artistic realms of design. The focus within the field has shifted
from the multitasker designer to the collaborative designer. It is a natural evolution given
that designers invariably work in teams of different specialties to develop usable products
and services that are marketable, and more recently, socially and technically beneficial for
their intended audiences.
As the design professions have evolved over these past forty years, the Eames’ legacy
and Design for the Real World continue to offer important lessons for our teaching and
practice as we struggle with finding the conscience of design and dealing with the
dilemmas presented by a constantly evolving profession.

Social Impact trends in academia
A scan of top design schools across the world (in absence of one truly meaningful
ranking, the authors referred to Business Insider’s ‘The World’s 25 Best Design Schools’)
519

CYNTHIA LAWSON & NATACHA POGGIO

(Dickey, 2012) provides a snapshot of how much social impact and social engagement are
at the core mission of design education. From Hong Kong Polytechnic University’s motto
‘To learn and to apply, for the benefit of mankind’ to California College of the Arts’
mission, ‘…prepares students for lifelong creative work by cultivating innovation,
community engagement, and social and environmental responsibility’, more than half of
the schools on the list have a high level mention of similar social commitments. What they
are ‘pitching’ to their readership is best summarized in University of Cincinnati's College of
Design, Architecture, Art, and Planning’s ‘About’ page, that their institutional goal is
‘…improving the quality of life through innovations in art and design.’ What about the
backdrop to these commitments? As IIT Institute of Design simply states, ‘The world is
growing more complex every day.’
After research of universities in the United States, three models surfaced for how
design programs are connecting with the mission of promoting social change. First, and the
most common, is faculty members who take this goal as a primary objective in their
individual courses. Raul Cabra, led one such course as an adjunct faculty at California
College of the Arts. ‘Oax-i-fornia’ is ‘an interdisciplinary academic project that, since 2005,
has brought design and art students together with artisans in Oaxaca, Mexico.’ (Cabra,
2013, p. 15) Specifically, the goal of the California College of the Arts course has been ‘to
investigate and define new methodologies for the use of design, art, and creativity as tools
for social change and cultural engagement.’ (California College of the Arts, 2011) Designed
in three phases, students first are immersed in the culture of Oaxaca and its people. They
then, in a mentor-apprentice model, learn some of the basic craft techniques of the artisan
participants. Finally, groups of students with artisans create products that neither party
would have developed in isolation. This third line of products is therefore the result of a
true collaboration between design students and artisans, who each end up producing work
that moves their practice into a third, and hybrid space. (Cabra, 2013)
The second model we find are examples like Design 4 Development (d4d), which was
also started by a single lead faculty member (in this case, Maria Rogal, University of
Florida), and then grew as larger, recurring projects and engagements. Initiated in the
College of Fine Arts’ Graphic Design program, d4d has been offered as a course that
partners with a community of artisans in Mexico, with the goal of designing ‘creative,
innovative, and sustainable solutions for social, cultural, economic, and environmental
problems.’ Student teams work in what is best described as a design consultancy capacity
to create brand identities for entrepreneurial local activities in Mexico.
Art Center College of Design’s Designmatters (Dm) is uniquely structured since it
functions both as a Department and a college-wide curriculum and has at least one
dedicated staff person, Director Mariana Amatullo. Dm is self-described as ‘an educational
magnet and research division’ overseeing projects as well as an undergraduate
concentration. The center also functions as the central body for ‘social impact educational
projects led by students, faculty and alumni.’ And finally, it focuses externally on building
partnerships that will take full advantage of ‘art and design education as a tool for positive
change in the world.’ Their online portfolio features over 40 projects in the areas of global
healthcare, public policy, social entrepreneurship, and sustainable human development.
The advantage of having such an initiative centralized as a Department, is their potential
ability to engage students and faculty from a broader base, than if it’s one faculty member
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(or a small group of faculty) supporting this kind of work as part of their own research
portfolio. (Art Center College of Design)
What principally interests the authors is how these models, and others, are measuring
the impact of their work. There are clearly myriad examples globally of social engagement,
but how committed is design academia to monitoring and evaluating how these
collaborations transform the lives of stakeholders? Furthermore, does design academia
risk exemplifying ‘social washing’ absent of a commitment to measuring impact? The
authors interpret ‘social washing’ as the equivalent of ‘greenwashing’ but for an
organization claiming to conduct socially engaged work.

Case Studies
Before starting DEED, Cynthia Lawson co-developed a series of community engaged
courses at Parsons School of Design’s affiliate school in Dominican Republic, Escuela de
Diseño Altos de Chavón. From 2004 to 2008, various faculty members (under Lawson’s
coordination) taught two-week immersive and intensive integrated design summer studios
framed around a variety of issues in Dominican Republic’s third largest city – La Romana.
Multidisciplinary teams of mainly undergraduate students tackled topics such as the new
influx of cruise tourism, the informal local transportation system ‘motoconcho’, and even
the small enterprises left behind in ‘Villa Panty’ (‘Panty Town’) from the closing of large
lingerie factories. Each course offered a fantastic cultural immersive experience for mostly
design students based in New York City, but fell short from any meaningful social impact.
The distance and lack of local continuity, made it very challenging to continue any one
project after the duration of the course, and, undoubtedly, two weeks is too short of a
time to sustain social impact. The following two case studies are each directed by one of
the paper’s authors. What is common to both is their commitment to iterative, long-term
projects. Though highly dependent on resources for their continuation as described below
it is clear that the potential for social impact is much higher in projects that extend beyond
one intensive or one semester.

Development through Empowerment, Entrepreneurship, and
Design (DEED)
The New School’s cross-university research project Development through
Empowerment, Entrepreneurship, and Design (DEED), was co-founded and now directed
by Lawson. It was founded in 2007 with a single donation from American philanthropist
Sheila C. Johnson to both The New School (TNS) and CARE, an international humanitarian
organization. A multidisciplinary group of faculty from across Parsons School of Design, the
graduate program in International Affairs (GPIA) and the Milano management programs
were brought together to form DEED’s initial activities (at the time, known as ‘The CARE
Project’ because of the partnership and ‘The Guatemala Project’ because of the location in
which the project launched). These three areas of the university continue to be
represented in DEED, which has now taken the form of a research lab, centralized through
Parsons’ School of Design Strategies. DEED has a very specific mission and structure,
different from the before mentioned models. Its objectives are threefold. Multidisciplinary teams of students and faculty work with groups of artisans and professional
designers in emerging economies to support artisans in building sustainable craft-based
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income-generating opportunities. The goal is to model more sustainable ways for
designers to work with artisans, via small-scale collaborations. The second goal is to create
diverse immersive hands-on ‘real world’ learning opportunities for students and faculty
across TNS, and to position students as teachers, as ‘experts’ and as agents of change.
Finally, and most recently, the research lab is working within the artisan enterprise sector
to ask challenging questions and run events and workshops that address topics such as
fairness in labor and wages, social justice embedded in notions of ‘preservation,’ and
generally questioning how feasible it would be for the artisan sector to become a poverty
alleviator globally.
In terms of structure, DEED is a research lab that offers on-campus courses, runs
international fieldwork experiences for students and faculty, and whose faculty members
publish and speak about design, craft, education, and development to academic
audiences. The full experience for a student is to take a pre-requisite course called
‘Designing Collaborative Development,’ followed by an international fieldwork experience.
During that time abroad, teams of students lead the on-the-ground activities,
implementing participatory methodologies learned in the pre-requisite course, to engage
groups of artisans in learning and prototyping in the areas of design, business, marketing,
and technology. What activities are structured and in what areas depend on the artisans’
skills, interests, and needs. Figure 1 depicts the most complete workshop series DEED has
offered, in summer 2008, to Ajkem’á Loyá (AL), an artisan association in San Lucas Tolimán,
Guatemala and with whom we still work, as well as the workshops AL offered to students
and faculty (in their indigenous craft skills and techniques).

Fig. 1: DEED Workshops Schedule, Guatemala June 2008. Source: Cynthia Lawson.
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This workshop schedule was drafted based on AL’s stated interests to establish
themselves as an artisan cooperative and export their products to the United States, and
on the need the faculty team identified in providing a variety of skills for AL to be able to
run as a sustainable small-business in the long term. To contrast this schedule, in the most
recent fieldwork trip to Colombia, in 2012, DEED focused solely on needs assessment
workshops, as it was the first time the team visited the artisan groups across the region of
Caldas. How long students and faculty are on-site has been determined mainly by funding
and secondly by faculty availability and interests. DEED’s shortest trip was five days, in
spring 2011, and the longest was two months, in summer 2009.
What has been common to each experience is a set of rules of engagement that faculty
and students agree upon when traveling abroad. These principles, which have been
developed over time by students and faculty are:
No monetary exchange. Once someone on the DEED team purchases an artisan
product, the team is no longer a partner, but a tourist and a buyer – therefore
compromising the potential for true collaboration.
Do not make any promises. There have been issues with students growing attached
to the artisan collaborators and not following through with promises to send back
money or godparent one of the children.
Do not use the word ‘help.’ We encourage our partners to also refrain from its use.
The reason is to not assume that the DEED team and its partners should or can
provide help, nor that anyone has asked to be helped. Instead, this principle
encourages all involved to describe what the work is focused on: collaboration,
exchange, sharing, learning, participating, supporting, suggesting, advising, etc.
No gossip. This rule has significantly improved group dynamics. It is not allowed to
talk about anyone if they are not present, and if there are issues to address, they are
discussed in the daily debriefing session.
Always keep in mind why you are here. This is an encouragement for students to
know they are constantly learning things about the culture which they can leverage
when working on the project. They are asked to use DEED's framework as a lens to
absorb everything they’re observing. See Fig. 2.
Be mindful and respectful of people's reaction when taking pictures, and refrain from
using cameras in the first meeting with the community since it might affect group
dynamics. This is an important rule so as to not expand the gap between ‘us’ and
‘them’ and encourage students and faculty to not observe ‘the other’ but to also be
observed. Furthermore, how the project is documented is thoughtfully conceived and
presented so as to avoid falling into the trap of ‘poverty porn.’
In as much as possible, commit to horizontal methods of learning and exchange.
Perhaps the most challenging principle to abide by, because of the privilege gap
inherent in these kinds of projects, between the university team and the artisan
community. However, to strive towards it, encourages all involved to always be
mindful of sharing the voice in the room, and the power in the project.
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Fig. 2: A student learning how to setup a loom, Guatemala summer 2010. Source: Cynthia Lawson.

DEED has approached its impact measuring in three ways. First, and when a particular
artisan project has been able to continue (due to resources) with one community in one
location, the team has conducted learning assessments. For example, in the summer of
2009, informal interviews and formal surveys were conducted with the artisans, to
evaluate how much had been retained of the workshops that were taught the year prior.
The formal surveys were inconclusive because very few of the artisans were able to
complete them individually. Instead, due to low literacy levels, several artisans sought
clarification from their colleagues, therefore skewing the results. The interviews, though
anecdotal, pointed to retention from a handful of workshops. In particular (and true across
several DEED projects), the artisan women expressed having the most transformative
learning experience in the time valuation workshop (which, through basic arithmetic and
concepts of time valuation, structured formulae via which they could fairly price their
products). This particular workshop is at DEED’s core being both empowering – as they felt
they now had the tools to push back and negotiate their products – and entrepreneurial –
because pricing is at the basis of a sustainable product-based company.
Second, as part of the work to support the artisans in the new development of
products, the DEED team has observed a progression in the artisans’ design of woven
goods (both in terms of color as well as experimentation in the weave. See Figure 3). On
July, 16, 2009, one of the students illustrated this change on the project’s blog:
We began our work with Ajkem’a Loy’a by introducing a series of ‘inspiration’ images
for them to look at. Each of the women selected a few of their favorites, explained to
us why they chose them, and began experimenting with their weaving, using the
images as ‘reference.’ The outcome was very pleasing: each of the women explained
what elements they used from the images in their weaving (most of whom were
initially attracted to the colors). Mayda, drawing inspiration from a picture of the
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ocean, not only incorporated colors from it, but also created a dotted pattern in her
weave that represented the rocks underneath the water. Those of [sic] which were
closer to the surface and thus received more sunlight were translated into brighter
yellow dots in her weave, while the other rocks further from the ocean’s surface were
more subdued in her design. (Lawson, 2010)
Finally, DEED has been most successful in tracking the student experience and
learning, even several years after participating. Alumni remember their engagement as an
extremely positive experience, with the majority feeling that it ranks highest in their
learning experiences at The New School. They also express learning in a variety of areas –
from the specific fields with which DEED engages (design, craft, development) to more
general lessons as lifelong learners (empathy and sustainability). Furthermore, it is an
added bonus to learn that over half of the alumni polled indicate working on projects or
experiences inspired by either the course or fieldwork experience. When DEED was
launched, the faculty certainly considered the long-term impact the work would have on
communities but had not explicitly thought of it in terms of students’ life experiences.
Now, almost eight years after launching, the stop-and-go nature of the artisan
collaborations (mainly because of difficulties in fundraising) have made it very difficult to
monitor impact in the communities, and instead focus attention on the tremendous
learning opportunity the program provides to students as agents of social change.
(Lawson, 2011)

Fig. 3: The transformation of woven products from 2008 to 2012. Source: Cynthia Lawson.
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Design Global Change
Another model that facilitates a different learning environment from the traditional
design studio classes is Design Global Change (DGC) Hartford Art School at the University
of Hartford, an initiative in which art and design students apply human-centered design
principles to solve real-world problems in local and international communities. This
student-centered course is dedicated entirely to improving students’ ability to make a
difference in their world by building their capacity as young ‘global’ citizens to collaborate
with other disciplines, cross borders and partner with new communities to produce
responsible, sustainable design solutions to shared global problems. DGC offers a variety of
service-learning opportunities ranging from international projects to students
collaborating with local non-profit organizations. The international component immerses
students in the real context community stakeholders deal with every day, and allow
students to think critically about the relationships and processes embedded in
development, humanitarianism and other forms of global design problem solving. DGC
focuses on:
Developing critical knowledge and understanding of a complex world
Enabling student initiative to tackle complex design problems
Understanding how design thinking can address wicked problems
Enabling communication and participatory design within the community
Out of the need for providing students with more global and cultural exposure to the
world ‘out there,’ in 2008 Poggio developed the DGC initiative to partner with the
Engineers Without Borders student chapter at University of Hartford to work on
educational projects in a rural community in India. The first project, an educational
campaign aimed to educate girls at the local primary school on the importance of
cleanliness, sharing and respect for water resources, became known as Water4India and
was implemented in Abheypur in winter 2009 (using printed materials, t-shirts, and
painting a mural with a team of students) - see Figure 4. The social consciousness and
awareness of those involved grew through the process of research and learning to design
for a more universal audience, one that is mostly illiterate, due to high levels of school
dropouts in these rural areas. Social scientists at the Center for Social Research at
University of Hartford have conducted surveys to measure the impact of the innovations
and educational campaigns introduced in the Abheypur community since 2009.
Consecutive trips to the region over the past five years have shown an increase in student
attendance and primary school graduation rates, which have been measured as a direct
consequence of having healthier kids in schools (partly because of access to safe water
provided by the engineering technologies and because of increased awareness of
cleanliness habits).
After the multidisciplinary success in India, a second service-learning project was
initiated in summer 2009 in collaboration with Africa Center for Engineering Solutions
(ACESS, a non-governmental organization) to develop a wellness campaign for
communities in Kenya’s Lake Victoria region. This time, students worked on designing
traditional cotton garments with messages promoting sanitation, sustainable agriculture,
disease prevention and women’s safety. In summer 2010, students traveled to test
prototypes and in summer 2011 more students helped the local farmers with developing
of ideas, branding and packaging of amaranth grain for commercialization (amaranth is a
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local staple highly nutritious and boosts the immune system, ideal for this HIV positive
farming cooperative) - see Figure 5.

Fig. 4: University of Hartford students with Abheypur teachers and students after completing
sanitation mural, India, 2009. Source: Natacha Poggio.

Fig. 5: University of Hartford students brainstorming ideas with Lake Victoria farmers, Kenya 2011.
Source: University of Hartford.
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Since 2008, Design Global Change has evolved to become an ongoing project-based /
service-learning initiative addressing the needs of communities via sustainable design
solutions. Besides participation of interdisciplinary student teams, recent graduates
periodically continue to be involved after graduation because of the emotional investment
placed on the projects and their realization of their abilities to effect change through their
work. These graduates contribute their design talents pro bono to help the communities
with whom they had a chance to interact and learn from while at school. An example of
such impact on graduates has been the ‘Bringing girls into focus’ campaign, which was a
project that evolved from Water4India’s 2009 implementation trip. Developed on behalf of
the nonprofit Navjyoti India Foundation, the campaign included a set of 30 cards depicting
Indian men and women in various roles, as well as a teacher’s guidebook. The materials
were conceived to trigger conversations about gender issues among high school youth and
to spread the message of youth empowerment and gender equality. In 2010, DGC received
a SAPPI Ideas that Matter grant to produce the educational materials, which were
distributed by the nonprofit organization in northern India. This recognition not only
helped DGC expand on the stature of projects and partnerships; it also showed the interest
for these socially relevant projects in the design arena, especially outside of academic
environments.
Prosthetic Training Across Borders (PTAB) is another initiative that has positively
engaged recent graduates who continue to be involved in the design process. This is a
transdisciplinary research initiative between University of Hartford faculty (Natacha Poggio
and professor Diana Veneri) leading teams of undergraduate and graduate students from
the Hartford Art School, the College of Education, Nursing and Health Professions and the
non-profit humanitarian organization LIMBS International. These teams collaboratively cocreated prosthetics training materials for above-knee amputee patients in developing
countries, most with limited literacy skills. These educational materials facilitate the
communication process for local physical therapists so they can effectively educate their
patients about rehabilitation protocols and regain mobility. By following simple, concise
instructions in posters, brochures, and manuals, amputees are able to perform various
training activities and avoid inefficient gait patterns. In 2014, funding from another Sappi
Ideas that Matter grant provided the support for production of these training materials,
translation and cultural adaptation to clinics located in Latin America, India and Africa.
PTAB not only has already impacted the lives of faculty and students participating in the
materials’ development but more importantly, the persons who had a chance to
experience the educational materials in action - see Figures 6 and 7. Many of these
amputees have spent years in wheelchairs or using crutches. For these victims of disease,
accidents, substandard medical care, and war, the gift of mobility is the gift of life. By
receiving educational rehabilitation materials along LIMBS’s affordable and sustainable
prosthetic solutions, these individuals regain confidence, respect, and the opportunity to
become productive members of their communities. Assessing the outcomes of design
processes and systems in terms of how well amputee patients increasingly restore their
ability to walk as a result of what has been designed for and with them now carries
significant importance. It not only transforms the lives of patients, but also shows a
practical way in which the intersection between design and health matters.
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Fig. 6: University of Hartford Physical Therapy graduate students explaining to the community the
process of skin care around the amputated knee, Peru, 2014. Source: University of
Hartford.

Fig. 7: Local men using LIMBS prosthetic limb reviewing educational brochures, Kenya, 2014. Source:
University of Hartford.
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E NGAGED - LEARNING STRATEGIES
Because of the nature of the Design Global Change (an ‘active learning’ environment in
which students learn by doing the projects presented by the partner organizations), there
are several engaged-learning strategies used in teaching. The goal is to encourage the
development of autonomous learners who are motivated to become, and responsible for
being, in control of their own learning processes. Regardless of whether students work in
groups (collaborative learning in a team-based exercise) or alone (independently
developing a project) students learn how to take responsibility for their own learning.
Problem-based learning
Students are challenged to ‘learn to learn,’ working cooperatively in teams to seek
solutions to real world problems (campaigns in India and Kenya, as well as developing new
initiatives based on collaboration with local NGOs). These problems are used to engage
students' curiosity and initiate learning of the subject matter (e.g.; graphic design skills).
This approach prepares students to think critically and analytically, and to find and use
appropriate learning resources (based on their own research of the subject at hand).
Providing authentic, interdisciplinary projects and problems allows the learning to extend
beyond the classroom and contributes to the objectives of the course to develop global
citizens.
Collaborative Learning
The instructor’s role becomes one of facilitator and guide – and sometimes co-learner and
co-developer – as it happened in the Water4India campaign. The students are the decision
makers.
Students learn by collaborating, working together to reach a common goal (e.g.;
educational campaign about sanitation, safety awareness), however, they also work
individually on small components of each project. Students willingly help each other
sharing/exchanging skills and ideas (this works very well when there are senior students
mentoring junior students).
Discovery-Based Learning
Students are provided with information and key objectives necessary to provide design
solutions to stakeholders’ needs. Then they need to draw from their own experience and
prior knowledge to come up with innovative solutions, by exploring ideas, wrestling with
questions, and experimenting design alternatives (e.g.; rapid prototyping, mockups,
sketches).

Measuring Impact
There are more and more hints that the design profession at large is concerned to shift
from engagement to impact. But there still are many indications that the design
community has a long way to go. Though focused on the commercial (and not academic)
sector, the 2014 report Measuring Social Values of Design in the Commercial Sector
concludes that ‘...there is a lack of measurement tools to measure the social value of
design.’ They go on to detail their investigation of design awards and found that though
most of the awards included ‘the effects and impact of the project…’ as one of the criteria,
they ‘...still lacked rigor specifically for measuring the social value of design.’
Proof of the willingness to change, within the professional design community, is the
American Institute of Graphic Arts’ (AIGA) strategic plans for 2014-2020. Those new goals
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emphasize the evolution needed for the visual communication design discipline, such as to
incorporate more collaboration and strategic partnerships, through activism work that
focuses on impact and the betterment of society, with the development of change
enablers that promote the social impact and value of design. Another example, the
website for a spring 2015 event in NYC’s School of Visual Arts, ‘Mapping Impact: Exploring
How to Measure Social Design,’ framed its event with this introductory text:
Over the past decade there has been a great deal of funding and resources devoted to
community-based design work—from architecture and urban planning to graphic and
product design—yet there have been far fewer resources devoted to assessing the
impacts these projects and initiatives have had on the communities and individuals
they claim to affect.
The authors’ case studies are examples of long-term engagements around a specific
context or framing (in the case of DEED, the craft sector), and around specific community
collaborations (in the case of Design Global Change, in India and Kenya). In each case,
there is a brief mention of their social impact measurements, but what is considered
sufficient in design-led engagements? Andrew Shea’s book Designing for Social Change is
structured around 10 ‘Strategies for community-based graphic design,’ of which the final
step is ‘sustained engagement.’ (Shea, 2012) Should we start to imagine designing for
social change within frameworks that start and end with impact metrics? Should we draw
from the social sciences and development to develop true monitoring and evaluation
strategies for these projects? Or should design educators focus on the project itself, and
instead rely on partnerships (successful for DGC’s case) across other disciplines who may
bring that commitment?

In the classroom
As the examples in this paper are faculty-led social engagements that include students
and community stakeholders, the question of measuring impact has to be naturally traced
back to the classroom (or fieldwork) experience. In the experience of both authors, the
nature of the design studio (in terms of both pedagogy and student expectations), limits
the extent to which the topic of impact can be covered. In Lawson’s co-taught preparation
course, Designing Collaborative Development, two sessions are dedicated to needs
assessment and to monitoring and evaluation. In part, this is thanks to the co-faculty
member’s background in international affairs and development. For needs assessment,
students read a field manual published by the international humanitarian organization
Catholic Relief Services called Rapid Rural Appraisal (RRA) and Participatory Rural Appraisal
(PRA). For monitoring and evaluation, what is used as a resource is the IRC Causal Pathway
Framework: A Guide to Program Design, Monitoring, and Evaluation. (Berdiel & Lawson,
2010) This resource is useful in the particular context of the course’s deliverables, as
students are not only designing their own small scale development programs, but are also
challenged to frame, through ‘goals’ and ‘objectives,’ the social impact their proposed
project seeks. The difficulty, though, is twofold. Most obviously, dedicating only two
sessions to these topics is not sufficient (when, in international affairs programs, entire
semesters focus on monitoring and evaluation.) The second is that the frameworks
discussed in class are best learned by students when put into practice. By the time the
team is in the field (after the semester has ended), most students have forgotten what was
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discussed in those two sessions. Poggio has experienced similar constraints for students to
understand the impact of international initiatives. During the semester the students are
engaged with preliminary design work, they read chapters from books on social change
and sustainable development (primarily Out of Poverty by Paul Polak; Design for
Sustainable Change by Anne Chick and Paul Micklethwaite) and also engage in activities
similar to the ones in IDEO’s Human-Centered Design Toolkit. Given that the
implementation trips usually take several months of planning, by the time the
multidisciplinary teams are formed, students can vaguely connect the theory previously
discussed with the practical experience.

In the field
In addition to the challenge of teaching the skills needed to successfully monitor impact
is the design of the fieldwork program. Both authors’ cases take place internationally
which naturally bring along their own challenges, and which revolve around resources.
With limited budgets, and increasing difficulty in fundraising (and a high cost of education
in the United States limiting students’ ability and willingness to fund these international
trips), fieldwork programs are often just several weeks long. As the student group traveling
is often new to the place and project, a few days need to be dedicated upfront to the
cultural immersion, shifting culture shock to productive and reflective learning, as well as
trust building as, even if the project is ongoing, the student team will be new to the
community stakeholders. The final days often need to be saved to debrief with community
partners and jointly decide on next steps. What remains is a few days to engage in the
actual project. Design students are, by definition, inclined towards making, and therefore
will always prioritize these middle days to designing, workshopping, ideating, etc. In the
authors’ experiences, students from design programs are neither prepared nor interested
to focus on the impact of the work being conducted. And with already the responsibility of
a dozen students or so in a foreign country, the faculty have little time left to do anything
other than facilitate the project at hand.

Conclusions
The vision that design can be a valuable actor in creating social changes in emerging
economies as well as in local communities is manifested through DEED and Design Global
Change’s successful community engaged projects. The creative ideas that have spawned
from these endeavors have impact on real peoples’ lives, beyond academic projects. The
more these types of learning environments are created in educational settings (higher
education as well as high schools), the more a civically engaged population will develop.
Educators have a responsibility to engage students in social endeavors, exposing them to
different perspectives and cultures, and they should also be held accountable for
measuring the impact these engagements have (on their students as well as on the
community stakeholders).
It is clear that most current design curricula cannot accommodate such a commitment
to both the engagement as well as its impact. So, either we need to ensure
multidisciplinary teams of students and faculty (who will bring an expertise and interest in
impact monitoring) in these kinds of design courses, or we need to rethink what we mean
by Design - ensuring to always have time for the impact piece of the work.
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The other aspect that the DEED and DGC initiatives highlight is the opportunity for
measuring impact in projects that continue, and evolve, over time. It’s hard to imagine
one-off semester-long projects that would be able to also focus on impact, and, frankly, by
design, these one-offs lean toward client-based models in which it is not part of the brief.
Instead of encouraging an ever-growing portfolio of externally engaged projects, design
programs should focus on supporting fewer, but truly long-term and meaningful social
projects to ensure the impact piece. Absent of that, academia will fall into socialwashing –
with brochures and websites celebrating the value of socially engaged work, but unable to
communicate what impact, if any, has come from it.
What is certain is that sharing the lessons learned while developing interdisciplinary
projects would provide opportunities for other educators interested in developing
programs for social impact. Particularly when educators are willing to present both the
successes, as well as the challenges, embedded in this kind of work.
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Abstract: This article looks at the role of teaching projects for co-operations
between higher education and the public sector. How can design courses add to
sustainable, socially relevant innovation processes? How can classroom teaching
have an effect on future designers’ shaping health care? By evidence of an
experimental course in welfare design, this article discusses teaching formats that
support this process. Its goal was to provide students with a safe research
environment of ‘fuzzy front ends’ and experimentation with different design
methods. The article thus introduces a combination of formats for teaching welfare
design or more specifically the field of shared decision making (SDM). The program
introduced three assignments that focused on a critical re-thinking of design
methods while applying them to a brief in SDM from an external partner. Students
have been confronted with the design brief of re-thinking decision aids for future
cancer care. By linking design theory with a practice based project, the course
tackled embedded learning at a fast pace. Although collaborations of higher
education and external partners are well-established in health care, the role of
teaching within it needs further research.

Keywords: welfare design, design methods, bridging theory and practice, studentled teaching
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Introduction
Design is seen as a contemporary remedy for economic, organizational or social challenges
with political systems offering multi-level encounters and diverse stakeholders (Manzini 2014;
Stappers and Sanders 2014). More than forty years after early social and participatory design,
social innovation, co-creation or design thinking reflect the call for ‘design with an agenda’ and
see designers’ skills and processes as applicable to a wide range of briefs, including health care
(see Kimbell 2011). Although a furthering of co-operations between cross-disciplinary experts
and between external stakeholders in the design education is framed by the second cycle of
higher education aims of the Bologna Process (Curaj et al 2012), little is known about how
teaching fits into these long-term innovation processes with external partners. On the
contrary, research into the diverse levels of corporate innovation is relatively well established.
See for example Aftab and Young (2014) for an approach that applies Delphi sessions for
mapping Philips Design’s innovation process across practical and theoretical research
departments.
One of the early significant design/health care co-operations can be traced in the mid1960s. The British engineer and designer Bruce Archer started a widely anticipated cooperation with the National Health Service (NHS) in search for the ideal hospital bed. Archer
not only focused on the redesign of a single bed but approached the task holistically by uniting
health experts and patients during his systematic design process (see Frayling 2005). Since the
early cooperation between Archer and the NHS, design and health care have been touched
upon many projects for patient safety, for instance DOME (Designing Out Medical Error); way
finding, see for example the cooperation between Design School Kolding and Lillebaelt
Hospital (2013) or the Helen Hamlyn Design Centre and Bupa in the case of dementia patients
(2013); design workshops in the ambiance of hospitals, see for instance Berg and Gulden
(2013), with a design project situated at a psychiatric ward. Although the relationship between
doctor and patient is widely termed as central for therapy success, projects that tackle this
area have only recently entered the working field of design research. Eva Knutz’ research on
patient democracy questions existing power relations in the current health care system and
suggests a more flexible use of state aided support for cancer patients (see Knutz et al, 2014).
Knutz used consultation sessions on cancer therapy, probes and interventions to point to a
more bespoke social treatment of the illness.
Zooming in, from institutional co-operations to teaching itself, higher education in design
discusses the role of didactics capable of educating imaginative, political future design
thinkers. Ghassan and Bohemia (2013) for example assert that design education ought to see a
shift from tutor-led to student-led education, equipping students with the means of dealing
with today’s ‘supercomplex world’ (Barnett, 2000, p. 257). The authors stress this by asserting
‘collaborating students are co-dependent on one’s another’s inputs. Thus for a successful
outcome, teams must rely on a teaching approach that is not tutor-centred’ (Ghassan and
Bohemia, 2013, p. 531). This request is supported by a video-analysis of undergraduate
students asserting that a dominance of tutor-centred phases leads to a greater feeling of
boredom in the classroom. Phases where students could concentrate on a topic either in a
collaborative or individual manner decreased this feeling (see Kögler and Wuttke, 2012). In
terms of teaching formats, didactics that combine an understanding of the topic’s complexity
with approaches that strengthen students’ intuitive tactics are needed. Vernon (2013)
suggests in this respect a ‘Pedagogic Process Toolkit’ (Vernon, 2013, p. 207) that combines
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staff with student-led phases. Bull and Osmond (2014) discuss discursive teaching styles that
‘put their [the students’] own research into an ‘active space’ (rather than a ‘step-by-step’
procedural space)’ (Bull and Osmond, 2014:366).
To sum-up, well-documented design research collaborations usually take place at a post
graduate level. Thus undergraduate projects are mainly short-term and focus mainly on
outcome. They seem hardly incorporated into the overall innovation process of design
institutions with external partners. A student-led approach is promising for strengthening
students’ input and voice. The following case study is set in the area of patient democracy
which is little explored in design and even less in teaching projects. Situating teaching within
the field of SDM for cancer care and transferring the brief to the classroom faces a range of
obstacles in terms of class size, the ethics of meeting fragile cancer patients, hospital versus
higher education routines and language barriers of international students. Furthermore the
topic of SDM is not established in the routine of the hospital with a ‘fuzzy front end’ (Rhea
2005) to be expected. In this case uncertainty is present for both sides, for the partner from
the health care sector as well as for students. The following sections will therefore discuss
obstacles of decision aids in depth and introduces formats of the course design.

Formats for Mutual Learning
Designing Health is a two-week course for international master students in their first year that
builds upon a student-led teaching approach, and which therefore tests new didactic formats.
Eight international master students participated in this course which served as an
experimental program within the design school’s curriculum. No form of assessment and no
ECTSI points have been given. The course introduces a variety of sources for design methods
such as cards, publications and online collections, while the specific brief ‘Design new decision
aids for cancer care’ from the design school’s cooperation partner is used for testing and
experimenting with different design methods. One of the schools’ main research areas is
welfare design in a partnership with a hospital consortium in the South of Denmark. The
hospital covered in this article focuses on cancer care with the specific goal of establishing a
Centre for Shared Decision Making. The course structure is based on three assignments that
students approached in groups: (1) strengthening students’ trust in their own tactics and
design skills (2) broadening their perspective by theory (3) synthesizing learnings with a
complex brief allowing trial and error. Introductions and input is given by lectures from the
instructor and by the innovation manager from the hospital; a one-day tour through the
hospital wards and general premise by a nurse and physiotherapist gave students the
possibility to experience the patient’s journey for themselves. The courses’ main goal was to
enable experiments with design methods in a relevant future field of design. Although working
with people is regarded as essential in human centred design, it has been decided against
students meeting cancer patients or survivors. Students’ observing cancer patients’ diagnosis
consultation has been deemed too sensitive by the co-operation partners. Beyond ethics, the
tight time frame and the number of students presented further reasons for this decision. The
following sections introduce SDM in detail, the three assignments that challenge ‘designerly’
ways of approaching the brief and input from students. Methodologically, students’ feedback
was gathered orally, notes have been made by the instructor during the two weeks of the
course. A final feedback round asking students directly for the course structure’s pros and
cons took place on the final course day.
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Decision Aids from a Design Point of View
Shared decision making is a concept that involves patients in health related decisions and is
secured by national laws as well as anchored in the European Charter of Patient’s Rights
(2002). More specifically the EU secures a ‘Right to Consent’ and a ‘Right to Free Choice’
(2002, p. 5):
Every individual has the right of access to all information that might enable him or her to
actively participate in the decisions regarding his or her health; this information is a
prerequisite for any procedure and treatment (…).
Each individual has the right to freely choose from among different treatment procedures
and providers on the basis of adequate information. (European Charter of Patient’s Rights,
2002, p. 5)
Although basic patients’ rights are secured by law, patient democracy and SDM which can
be seen as a part of it, strives to make a step ahead and searches for a more fundamental
questioning of power relations and patient involvement. Multidisciplinary research in decision
making and organisation of care (DMOC) shows that involving patients in shared decision
making can improve health outcome, patient satisfaction, adherence to treatment, reduces
patient complaints and improves patients’ knowledge and empowerment (see Lewin et al
2012, Legare et al 2014, Légaré, F., & Thompson-Leduc, P. 2014). In suggesting a three-step
talk with patients starting from option, choice to decision talk (see Elwyn et al, 2012, p. 13611367) patients are introduced to a range of therapy options for their specific illness and
encouraged to decide for a plan to conduct together with their individual physician. Elwyn et al
(2012) suggests working with decision aids such as issues cards, decision boards or option grids
– in short with aids that enable a more beneficial decision finding. From a designer’s point of
view, existing decision aids are little explored. In the UK, approaches include online option lists
initiated by the Health Foundation and developed by Magic Teams as well as apps; The USbased Dartmouth Centre for Health Care Delivery Science runs a webpage called Option Grids;
the Mayo Clinic develops cards as decision aids. Though clarity and briefness should be
characteristics of decision aids (Figure 1), they do not seem inclusive. A quick visual
assessment makes it obvious that the material is heavily text based, no matter whether
designed as a digital source or analogue brochure. Existing aids strongly rely on reading
abilities as a main means of transmitting information, although it could be beneficial to rely on
a variety of senses given the diversity of patients. It has been assumed that decision aids are
best understood as helping the individual to find personally suited decisions, but in fact
existing aids seem little interactive or bespoke.

538

Teaching for Future Health Care Innovation

Figure 1

Screenshots from some of the existing decision aids. Sources from left to right: Kidney
Research UK, NHS SDM, Shared Decisions Mayo Clinic, Option Grids Dartmouth Medical
School

The goal of bringing the brief ‘Design new decision aids for cancer care’ to the master
course was to explore alternative concepts to existing decision aids on the market but more
importantly to see what teaching could add to the long-term collaboration between design
school and hospital. In the challenging timeframe of two weeks, the following assignments
have been introduced.

Harvesting Individual Experience
The first assignment has been targeted to map methods that students used in previous
projects. By working in pairs and interviewing each other, an investigative element from
research and journalism formed its basis. The task was outlined in a written assignment and
introduced with a tutor’s presentation beforehand. Students had to choose one specific
project of their own that they referred to as their favourite one.
The interview outline was structured around the three themes ‘Methods from design
Practice’, ‘Necessary/Favourite Skills’ and ‘Collaborative Projects’ and covered a range of
questions that enabled a thorough understanding of the student’s chosen project. As a tool of
analysis and for later sharing in symposium, the course used the format Designer’s Theatre.
Designer’s Theatre is a form of alternative presentation, enabling the user to see and compare
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different positions on one topic. The format is inspired by the Architektentheater (Figure 2)
introduced 1999 by Viennese architects in the context of the architecture biennale taking
place in Budapest and Vienna. The format enables a parallel assessment and comparison of
different positions on one and the same topic, while traditional project presentations perceive
each design and position as an enclosed entity.

Figure 2

The Architektentheater, a presentation format that inspired this course. It relies on screening
four different images/positions on one and the same topic. Photo Credit: ofroom

The course design was inspired by this format and adapted it for its specific use in the
classroom. While the Architektentheater uses twelve themes, the Designers’ Theatre focused
on the three ‘Methods from design Practice’, ‘Necessary/Favourite Skills’ and ‘Collaborative
Projects’; while the original co-operated with a novelist striving for poetic introductions to
each new theme, the course instructor took on the role of summing-up and connecting the
three themes dramatically into one Designers’ Theatre. Finally, while the Architektentheater
used four projectors simultaneously to show the chosen images and stories, the Designers’
Theatre relied on a parade of four notebooks for screening. Student teams managed to extract
general learnings by synthesizing their group discussions.
Some examples: ‘Ask the right questions at the start of a project.’ ‘Visually strong methods
can help to satisfy team members throughout the process.’ ‘Practical help (e.g. in translating)
was important for the success of my project.’ ‘Clear presentations are good for the team as
well as for clients.’ ‘Projects have unexpected learnings.’ ‘You have to learn what the material
can do.’ (student quotes) The extraction of these learnings from student’s own practice and
their critical discussion was significant for getting in touch with the area of SDM in a selfconfident way. The succession of quotes reads like general rules for successful projects in
design and has been discussed specifically with regards to health care and SDM. ‘It’s difficult to
collaborate and make it your own at the same time’ (student quote) was directly related to
previous group work in the design school and projected to the one that would lie ahead.
‘Choose your collaborators well’ (student quote) reflected an experience with a photographer
that did not depict the student’s project in an adequate way; this incident was seen as a detail
to be aware of in the future too. The students themselves have raised the obvious as well as
the latent aspects of collaboration, hence they could relate to expected challenges in this
design brief. With these individual approaches made explicit, the following level of input
focused on contemporary design research.
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Drawing Design Theory
User centred design can take on many different advances. Depending on the angle and
background of the designer, the brief in SDM could be approached in different ways.
Therefore, the second assignment put a focus on contemporary writings in design research,
covering approaches such as critical and empathic design, design driven innovation, design
anthropology, co-creation and social innovation. The text selection aimed at raising students’
awareness of the historical and contemporary critique that different design research
approaches pose. By analysing the way their authors tackle design, the diversity and
overlapping pattern of methods become visible. The key concern of the discussion was the
role of people and methods in each of the methodologies. Students have been asked to read
one publication each and create a poster-size visualization that communicated the main
approach and the student’s analysis for everyone to see in symposium. The visualization had
to be given a title catching the theory’s main point or main insight from the text. This teaching
format is inspired by Bang et al (2014), who argue for a stronger usage of particular ‘designerly
ways’ of understanding theory. The format asks students for drawings for summing-up,
analysing and comparing design theory. I used a version of this approach, with the main goal
of seeing the design brief for decision aids from different design approaches’ lenses. How
could the specific approach be used for the design of decision aids? Are there particular
methods described in the text?
As an entry to the area of critical design, Dunne and Raby (2013) were chosen. They argue
for a design practice that reflects, critiques, provokes and inspires via fictional worlds,
experiments and ‘what ifs’. The two students that presented this reading discussed the effect
of speculation and the freedom to make up a story as ‘liberating design practice’ (student
quote). ‘Designing micro-worlds with ‘what if’ scenarios’ (student quote) was deemed an
inspiring way into imagining different futures of shared decision making. The reading Three
Slices in Time by Stappers and Sanders (2014) was chosen for its discussion of co-creation in a
historical as well as future perspective. ‘Unlimited design methods’ (student quote) as a future
scenario and patients as design partners with expertise and experiences were seen as
relevant. But likewise the student expressed doubts about the reading’s positivistic rendering
of a future full of design and design equality. The reading from Ezio Manzini (2014) discusses
social innovation as a design approach that builds upon a creative recombination of existing
assets to initiate change. The student expressed a huge interest in using such an approach for
cancer care with social resources, the work with existing communities at the hospital and
activating citizen participation as central points. The reading by Jane Fulton Suri (2011)
sympathises with designers’ intuitive work modes in contrast to highly structured research.
The student who read this paper summed it up with a poster titled ‘to see what you look at’
and expressed a shared feeling for ‘personal inspiration, things you find beautiful, things you
sense’ (student quote) as a potential approach to the SDM brief. Norman and Verganti (2014)
have been chosen for their introduction of design driven innovation, arguing that either
technology or meaning enables radical design, whereas human centred design is more capable
of incremental innovation. The combination of both, radical and incremental, was discussed as
a potential approach to the brief. Observation and analysis of user needs and research into
technologies were termed as potential research strategies for new concepts. What Happened
to Empathic Design? by Mattekmäki et al (2014) defines the status quo of emphatic design.
The student that read and introduced this paper strongly related to ‘role immersion’ and ‘role
shifting’ (student terms) as a way into the design brief he would choose. While students’
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interviews revealed their implicit knowledge about design methods, the readings gave room
for a reflected discourse and lively discussion.

Integration of Design Skills
The third assignment started with a closer insight to the status quo of shared decision
making and a one day visit to the hospital. Students have been introduced to its specialisation,
size and building structure, but have not experienced wards and facilities for themselves. The
tour introduced a newly built day centre as well as radiology and oncology wards in the main
hospital building. The tour was led by a nurse specialized in radiology and a physiotherapist.
Students were encouraged to ask questions, to take notes and to scribble, they were also able
to take pictures of the premises without staff or patients present. Students’ task on these two
days was to investigate the situation, and reflect on the hospital tour and potential research
designs. Their own first impressions, notes and pictures, methods collections such as the DSKD
methods cardsI and their own intuitive tactics was to guide their process of collecting and
sharing. On the following two course days, students were asked to identify a challenge within
the field of SDM. A talk by the hospital’s innovation consultant provided further information
on the hospital’s goals and specific Danish context. 'What are the challenges in SDM? What are
the weaknesses of existing decision aids? Who could be your specific stakeholder group? At
what point of the patient journey might your decision aid come into play?’ were some of the
guiding questions for experimenting with different design methods. The last part of the course
was targeted to spot design opportunities and come up with first ideas. Students were asked
to consider design scenarios that could empower patients, look for formats (analogue, digital,
a combination), imagine tacit, material, aesthetic qualities and a way for communicating ideas
as well as possible. Although first ideas and scenarios were expected by the end of the course,
the instructor emphasized the role of experimentation. By stressing the importance of trial
and research over outcome, the course strove to allow uncertainty and learnings without
pressure within a safe framework.

Experiments in Welfare Design
This section looks at the succession of three groups’ work for analysis of their approach
and methods. Group A, which used a log-book to resemble their impressions from the hospital
tour and later developed the concept of a library for cancer patients, Group B that started off
with a patient’s journey, analysed the given brochures and prototyped a publication termed
‘MedID’ and Group C that started with a data wall, inverse brainstorming and suggested new
communication strategies to tackle the diversity of cancer patients.
Group A used the method of a log book (Figure 3) to summarize potential strands of
research, drawings, thoughts, photos and first ideas. The compact format supported a
structured way into the project. While they experimented with a variety of design methods
such as ‘Personal Narrative’, ‘Visual Thinking’, ‘Five Senses’, ‘Sketching Together’ (see DSKD
Methods Cards), they sympathized with the idea of offering the patient an environment for
research and information supply at his/her own pace. As an indirect follow-up of the log-book
they developed the idea of a C-Lab (Cancer Lab) or Liberarium as they called it later, a digital
and analogue collection of information in a safe and curated environment that would deliver
all necessary information to the patients. A diversity of formats such as video clips, images,
articles and presentations would cater to different senses and deliver the information in
custom-built ways.
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Figure 3

The images show the logbook that students used for capturing research materials, in the case
of the two images: map and students’ own photos from the hospital tour, research on Danish
cancer statistics and hospitals they found inspiring. Photo Credits: Sofia Ivar.

Group B started off with a ‘Patient’s Journey’, reconstructing the tour through the hospital.
They developed a structure speculating about the patient’s state of mind when confronted
with hospital and cancer diagnosis: ‘What will happen?’ relating to uncertainty and not
knowing what will occur; ‘What will I do?’ which relates to individual decision making; and ‘I
know what will happen’ which relates to personal choice and experience gained in retrospect.
With this structure in mind, the team reviewed existing information material from the hospital
and prototyped a new brochure named MedID (Figure 4). The MedID would refer to these
different levels and needs of information by a combination of general information, decision
aid and diary, enabling the new patient to access the knowledge needed and communicate the
illness to medical staff and relatives. In that way the decision aids were embedded in a general
support tool for patients.

Figure 4

The images give impressions of the prototyped MedID which suggests a new format of
transmitting information to patients. Photo credits: Giulia Riccucci.
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Group C used the method of the ‘Data Wall’, to gather and visualize their research
material. The collection showed the students’ hospital impressions via photos, notes, thoughts
and enabled a discussion of pattern amongst team members. With the ‘Data Wall’ allowing for
the collection of findings and thoughts, the group looked for a method that provided
additional structure. To proceed, the team used the method of an ‘Inverse Brainstorm’ with
the question: ‘What could we do, to create decision making as unpleasant and ugly as
possible?’ As a next step, the team members used the extreme negative as a point of
departure for new concepts. For instance: while the ideas developed within the inverse
brainstorm ensured a roulette-like procedure for a cancer patient, students suggested an
inclusive communication design for the opposing scenario that takes the diversity of patients
into account. With their suggestion of a ‘Know How and Why Booth’, students questioned
spatial qualities for decision making (Figure 5).

Figure 5

The images depict inverse brainstorm as well as its positive follow-up. Photo Credit: Katarzyna
Piorska

Discussion
This paper discussed a course set-up uniting individual expertise and design theory with a
socially relevant brief – the design of new decision aids for cancer care. By introducing three
different assignments, individual experience, cultural and design skills were integrated and
trained in equal measure. Assignment number one asked students to interview each other
about their professional origin and favourite projects. Turning this data into a Designers’
Theatre required the skills of a director and curator, choosing the most significant and striking
visual that tells the personal design story well – a key communication skill for designers-to-be.
Assignment number two asked each student to draw a critical review of design literature. Each
represented a current design approach covering strands in design research, and gave an
overview of potential approaches to this specific brief in SDM. Assignment number three used
the brief in SDM for fast-pace experiments with different methods. To see that generated
ideas were directly connected to the chosen design method led to fast-pace learnings in terms
of the method’s usability in design practice.
All three student teams approached the brief holistically, the range of design suggestions
took not only the challenge of decision making into account, but included the relationship
between doctor and patient and with it the whole confrontation between the health care
544

Teaching for Future Health Care Innovation

system and the individual. Student first concepts support Knutz et al’s (2014) holistic approach
to decision aids as only one part of patient democracy. Student suggestions questioned the
atmospheric quality of the hospital (see ‘Know How and Why Booth’) as well as traditional
doctor-patient relationships (see MedID). They focused on a more democratic and selfgoverning approach to health care (see Liberarium). They pointed to the complexity of cancer
as a social illness as well as an individual one that they intuitively grasped in their all-inclusive
suggestions. The broadening of the concise brief by the teams should be taken as a significant
finding. It could influence future briefs, help to describe new research posts more accurately
and thus shape the innovation process between higher education and external partner. As
discussed in the introduction, commercial research units such as Philipps Design make use of
Delphi or similar tools that help ‘reinforcing a culture of common reflection and evaluation
from both the thinkers and practitioners for continuous future refinements to the design
innovation process’ (Aftab and Young, 2014, p. 163). In a similar way, knowledge generation in
higher design education could be sustained and aligned better in order to harvest personal
knowledge of different research groups at under- and postgraduate level ‘reaching consensus
between the thinkers, practitioners and stakeholders in making the process explicit and
auditable’ (Aftab and Young, 2014, p. 173). For example: while international master students
on the course in question look with ‘fresh eyes’ at the Danish health system and interpret the
brief freely, post doc positions could profit from these findings and elaborate in detail. Smallscale teaching projects and post-doc research all generate knowledge that shall be synthesized
more strategically to strengthen the overall innovation process between external partners and
design institution.
How should the teaching be structured to give students the opportunity to be part of the
overall innovation process? The main goal of the course was not immediate design outcome
but to create a space for provocation, critique and experiment. Oral evaluation of the course
revealed that students appreciated the course set-up with a combination of theory and
practice, external partner, as well as space for experimentation. ‘Longer course set-up’,
‘quicker testing of new methods in symposium’ and ‘discussing how to deal with conflicts in
team settings’ were remarks for future enhancement. The feedback ‘Access to how patients
and doctors think’, points to students’ wishes for even greater responsibility. ‘Larger, more
diverse classes’ were mentioned several times. It reveals students’ understanding of the value
and relevance of working at the cross-disciplinary level. By evidence of the course design, to
spot design opportunities in ‘wicked problems’ (Buchanan 1992) and to question and suggest
alternative human futures requires a balanced yet seamless connection between design
theory and practice. That is what makes this learning process significant: all three assignments
trained the skill of transcending and bridging design research and practice. Contemporary
design graduates shall be able to grasp and incorporate theory into their practice-based
projects, in their role as modern ‘hybrid design researchers’, as Stappers and Sander (2008)
reflected in the past. Since every project raises critical questions connected to a broader
design discourse, practice shall no longer be seen as an entity separate from research, and
students must be prepared for this reality. Strengthening students’ own intuition and
experiences ‘beyond’ methods has proven to be equally as important as offering new insights
to integrate in their existing toolbox. This indicates the usefulness of equipping designers with
humanistic skills such as questioning, analysing and synthesizing knowledge in future, on an
equal footing with traditional design skills such as sketching or rendering.
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Conclusion
This paper points in the direction of more advanced studies on correspondent teaching
formats that enable design students to connect with research in a way that is meaningful for
them and informs and inspires their practice. Socially-relevant briefs from and for ‘the real
world’ could therefore be a key answer in design education to train culturally coined, political
thinking. A major task of higher design education might be to maintain trustful long-term cooperations that serve as experimental fields with a toleration of trial and error – in short, an
ambiance that inspires students and lets them consider health care as a future work field.
Teaching projects can add to overall innovation processes between higher design education
and external partners if the program allows for experiments, fosters a student-led teaching
approach and provides theory and practice in a balanced manner. Structured and managed
communication between practitioners, teaching and research is suggested for strengthening
the overall innovation process and for giving students’ input a greater voice.
Acknowledgements: The author would like to thank the international first-year
master students at Design School Kolding for their enthusiasm, critique and
feedback.
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Abstract: Design is a rapidly growing and still evolving field which has gained a lot of
importance in higher education but not in primary or secondary schools. This
research discusses a significant philosophical framework that attaches central
importance to human development through the inclusion of holistic design
education as a subject in the national curriculum of Pakistan at secondary school
level. It takes the support of a comparative case study between Pakistan, India and
England and walks the reader through the history of each. It demonstrates the value
of learning holistic design at secondary school level and through interviews of four
key players in the education sector, it unfolds what it is, why it is important and why
has it not been a part of the national curriculum so far. The research concludes with
some reflections on the challenges of holistic design education that Pakistan faces
and may continue to face ahead. And finally, presents some suggestions that could
help in the making of a blueprint of what holistic design may look like as a subject in
Pakistan and such other countries.
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Bringing Holistic Design Education to Secondary Schools in Pakistan

Introduction
‘Design is the future’ - many articles and leading newspapers have published such words
quoted by people from different walks of life such as industrialists, educationalists and
designers themselves. If that statement holds true, then I raise a question about the role and
place of design in our educational system at the school level. As commonly seen around the
world, an increasing number of design specializations and disciplines are being offered at the
undergraduate without design education’s presence in earlier years. This brings about
thought-provoking questions, such as; what is design education really for? Do key players in
design education from Pakistan even think that there is a need for such a base to bring about a
change in the design world? If so, what do they think we can do about it? Design education
calls for a change as per our needs and evolving times as Katherine Allen says;
Every generation is presented with challenges specific to its time and place… Technology
(aided and abetted by design), advances in scientific knowledge, and shifts in social and
cultural norms shaped design in the twentieth century. Our problems today involve more
complex and interconnected systems—climate, cities, resources, networks, flows—and call
for a new paradigm. Design in the twenty-first century is of critical importance in both
addressing these challenges and transforming them into opportunities to remake the
world around us. To do so, design education must change. (Allen, 2013).
Design education develops intrinsic abilities in solving real-world, ill-defined problems. By
taking a constructivist/interpretivist paradigm, and support through interviews, this paper
aims to not only answer what holistic design is, what its value and need is in the 21 st century
national curricula, but also what and why it is, where it currently stands. Furthermore, if it
were to be added, what should be kept in mind, all in the context of Pakistan. The paper takes
support through a comparative case study between England, Pakistan, and India’s national
curricula. Selection of these countries has been based on their similarities and common history
with Pakistan. Throughout this paper I will refer to academic years 9 to 11 as ‘school level’
where the age of the student is 15 to 18 years on average. These years are the last years of
schooling before higher secondary education (years 12 and 13). I have focused on the
academic years 9 and 10 because I find this period as crucial as described in the Indian
national curriculum:
Secondary school is a period of intense physical change and formation of identity… The
ability for abstract reasoning and logical thinking emerges, allowing children the possibility
of deep engagement with both understanding and generating knowledge beyond the here
and now. A critical understanding of the self in relation to society also emerges during this
period... Those for whom this stage becomes terminal on account of socio-economic
circumstances need opportunities for learning creative and productive work skills while the
system as a whole moves towards universalizing secondary education. (National
Curriculum Framework, 2005, p.68).
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Holistic Design
I will begin by explaining what my coined term ‘Holistic Design’ refers to. Holistic Design as
a ‘disciple’ draws from Inter/trans-disciplinary design which enables ‘design thinking’ and aims
to act as a whole, providing a way of being, creating and contributing as an individual in the
community. Nigel Cross points this out ‘with accelerated design activity anticipated well into
the 21st century, it is clear that an increasing number of design practitioners across a diverse
range of creative disciplines routinely regard their methods as rooted in design practice or
are... designerly’ (Cross N., 1982).
And as Leblanc combines words of Osborn and De Conink: ‘The trans-disciplinary approach,
promotes a holistic thought… and unity of knowledge. Such approach is not only contenting
itself with interaction between different disciplines but is looking for their full integration
unifying them, as well as their knowledge base, consequently, creating a new meta-discipline.’
(Leblanc, 2007, p. 1)
Holistic design that I refer to here does not pair design with any other subjects like
technology, art or communication but acts wholly and solo. However, it does comprise various
design disciplines which together enable it to become whole such as; design history, ethics,
sustainability, studio practice, to name a few. Again, as Katherine Allen talks about the
‘design’s potential as an agent of change’, saying, ‘This will require them to understand the
relationship between design and society… Students need to actively engage with the role
design can play in shaping the world around them, and gain real experience working with
others across disciplines, cultures, and perspectives’ (Allen, 2013).
Through these, essentially the aim is not just making a person skillful but a capable and
adaptable person who can use this learning into their daily life. Holistic design not only
teaches how to design, but how to live. It is a disposition of doing things in life. To further
explain I draw on to Bronowski:
Among the multitude of animals that scamper, fly, burrow and swim around us, man is the
only one who is not locked into his environment. His imagination, his reason, his emotional
subtlety and toughness make it possible for him not to accept the environment but to
change it. (Bronowski, 1973, p. 19)
In all, Holistic design is not only about making design discipline a ‘whole’ but also the
individual, as he walks through it. In order to meet the change, we have to change the way we
approach design, starting with education. And if these teachings are to be imparted into
students, why not at an earlier more grasping age. Before the research begins to unfold
further, it presents a brief history of culture, design and design education in all three
countries.

Compulsory Holistic Design Education: the two schools
of thought.
There is a classic debate between why design education is important in the national
curriculum of any country. This is the debate about intrinsic versus instrumental learning. I will
address both approaches meanwhile presenting my stance. It will then speculate whether
design education is for intrinsic or instrumental learning in their respective countries and what
measures are taken to include design education at school level. All progressive countries base
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their educational reforms on their social and economic dynamics in comparison to their global
standing. Thus, if a discipline in the curriculum aids in forming a stronger economy, it will
appear to be of value.
As reported in an article quoting Joe McLeod ‘The creative industries are worth more than
£60 billion a year to the UK economy and it would have been a catastrophe if creative subjects
such as design and technology had been lost from schools.’(Frearson, 2013) Albeit, McLeod is
supporting the idea of Design and Technology in schools, the question is that all design
education is for?
In Pakistan design education had no place whatsoever in the higher or secondary
education curriculum, but since the existence of Pakistan Institute of Fashion and Design,
(PIFD) Pakistan’s premier design university, which has provided several graduate design
students, not only has unemployment reduced, but the nation is also combating bad economy
via exports of various designed products/garments as the textile industry is the largest
industry of Pakistan. For the production of textile, it is said to be 52% of the total exports
worth US $12.36 billion (2011-2012) (Textile Industrys' Economic Contribution, 2014). Hence,
the idea of studying design has become somewhat acceptable to the public. Similarly, in India,
as shown below in Fig 2, fields contributing to the economy include design oriented industries
such as gems and jewelry, ready-made garments and electronics.

Figure 1.

India’s top export items. (Sedghi, 2013)
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On the basis of these, perhaps the need of design education and design related courses
such as, fashion and textile design is strongly felt. In developing countries like India and
Pakistan, where education is not compulsory beyond 12th grade, and there is 68.8% (India) and
60.2% poverty with less than $2 per day per head count ratio (2010) (Poverty and Equity,
2014). This results in minimal education, compelling children towards labour work in order to
meet the financial needs of their underprivileged living and family.
While it may seem that the importance of incorporating holistic design education lies due
to the instrumental learning it provides (statistics above), however, this research paper begs to
differ with the simple reasoning that has been put forward in the book Researching Design
Learning:
Young people in secondary or higher education increasingly specialize, and do so too often
in ways that mean that they are taught to practice only the skills of scholarship and
science. They acquire knowledge of particular subjects, but are not equipped to use the
knowledge in ways that are relevant to the world outside the education system. (Kimbell &
Stables, 2007, p. 19).
Education that is attained without understanding its true purpose is equivalent to no
education. It will not contribute to one’s own life or towards the society, as mentioned above.
In other words, one must not just ‘know’ but deeply understand it in order to reapply it in
every sphere of life. From the lens that I see Pakistan through; there is a lot of political,
social and economic turmoil. The only way to face all these issues at once is through education
and nonetheless the kind of education which forms a capable individual (referring to
Bronowski’s words), which can come through holistic design education. Without disregarding
the contribution of design education, it indeed is immense towards the economy, which is the
beauty of the course in itself, but that should be taken as a by-product not the actual aim of
the course. Design education has so much more to offer than that, but it is being
overshadowed due to this economic contribution forming an ignorance of its importance at
school level. Cross advocates:
Design as a coherent academic discipline in general education, which need not be merely a
preparation for a career or for productive skills for the industry, but can enhance and
develop students’ intrinsic cognitive processes, values and abilities (Cross N., 1982) &
(Mehrotra, Ritesh Khunyakari, & Natarajan, 2007, p. 6)
Between India, Pakistan and England’s philosophy towards incorporating design education
at secondary school level, England is emerging out to be on top. England not only has design
educations’ aims and objectives clearly outlined, but it was also once a part of the core
courses. Furthermore, there are continuous numerous researches being completed on design
education and its role. While between Pakistan, England and India none of the curricula state
holistic design or even design in any capacity to be mandatory, schools in England nevertheless
are obligated to provide design related subjects so that if the students wish to study them,
they may. In fact design and technology as explained in the curriculum of England may actually
not be so far away from the intrinsic approach as quoted by Shirley ‘Design and technology is
about far more than career preparation. More than any other area of the curriculum, it is
about capability for all.’ (Kimbell & Perry, 2001, p. 1).
To see design education as a platform that only serves employability to pupils is in fact
undermining the discipline. England does not face inadequacy of research and development
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on design education, nor is there a misconception of what design is, however, perhaps it is a
matter of convincing what design education is really for. Design has such a strong foothold in
England’s education system on the whole as compared to Pakistan and India, that whatever
the educationalist, industrialists think of design education; be it instrumental or intrinsic, they
do collectively believe that design education should be mandatory at school level. Which in a
way is a start, it might not be ideal, but it is a start.
On the other hand, in India design is mostly paired with art and their curriculum clearly
states the importance and need for ‘art education’ to be compulsory which includes all sorts of
craftsmanship. It also mentions the emergence of design and technology at a few places and
puts great emphasis on ‘becoming resourceful, taking initiative, and in problem solving. Such
experiences are of irreplaceable value for all children.’ However, so far, schools are not
obligated to, offer art and design and their sub-disciplines. It seems though, that India has
perhaps realized that it is essential to have this form of education in order to move upwards
globally. Therefore, researchers at Homi Bhabha, India, explain their stance and define the role
and aim of design education in these words:
The distinct human capability of designing, crucial to both cultural development of
civilizations and cognitive development of individuals, receives scant attention in school
learning. The existing school system lacks an environment that can nurture habits of creative
imagination or visualization of solutions to real world problems… (it) argues for the need to
include an education in design and making at school level… in India…. having exposure to
designing and making will equip students to demand for and live in a better designed world.
(Mehrotra, Ritesh Khunyakari, & Natarajan, 2007, pp. 1-2).
Interestingly, the National Curriculum of India states: ‘For any qualitative change from the
present situation, science education in India must undergo a paradigm shift… Schools should
place much greater emphasis at… stimulating investigative ability, inventiveness and creativity’
(National Curriculum Framework, 2005, pp. 49-50). And again, it says, ‘Craft or Design and
Technology provide an excellent mechanism for developing generic competencies... Relevance
of the curriculum to the real world is extremely important for the students… One has to look
around to realize that every aspect of human surroundings has an element of design.’
(National Curriculum Framework, 2005, p. 43).
From this we gather certainly there is a ‘need’ to add skillful and purposeful courses in
secondary school as education thereafter terminates in India, making it a goal for every
student to be well prepared in his life ahead. Due to the analogousness of India and Pakistan
culturally, in terms of global standing and mindsets of citizens, it makes it all the more
comparable as it can be adopted and used in Pakistan as well.
Sadly, Pakistan has been left far behind, where design is unanimous with Art; there is no
particular mention of sustaining the arts and design in the national curriculum. The curriculum
does point out the need to ‘revitalize the existing education system with a view to cater to
social, political and spiritual needs of individuals and society... to develop a self-reliant
individual, capable of analytical and original thinking, a responsible member of society and a
global citizen.’ (National Education Policy, 2009, pp.10-11)
Having said that, there is this huge ambiguity of what this subject really is and hence there
is a high level of reluctance amongst the public and the government. Moreover, it presumably
faces a high level of drop outs post secondary education like in India. A case study of bringing
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art to school children quotes Prof. Sajida Haider Vandal, ‘A number of educationists and art
educators have been consistently pointing out the need for inclusion of art education as an
integral part of the government schools syllabi and sending recommendations to government
for the inclusion... In the education policy that is being formulated.’ (Prof. Vandal, 2004, p. 2)
One of the biggest challenges in bringing holistic design as a core course at secondary
school level would be related to the image of design in the eyes of the citizens and the
decision makers or key players in the county as she further adds, ‘We are convinced that art
education should form an integral part of school education and that it is not a luxury… activity
as viewed by some influential officials in various government circles’ (Prof. Vandal, 2004, p. 2).
Having Design education in schools must be made mandatory because if it’s not people will
not willingly opt for it due its misinformed perception that design is a luxury activity as Vandal
said or that people have stereotypical thinking design is just ‘colour and décor’ and it
‘contradicts Islamic values’.
Even otherwise Design on the whole has been associated with Art constantly or has been
missing altogether. This is again due to the lack of understanding what design truly is. As cross
says:
It entails a fundamental change of perspective from that of a vocational training for a
design profession… Design in general education is not primarily a preparation for a career,
nor is it primarily a training in useful productive skills for ‘doing and making’ in the
industry. It must be defined in terms of the intrinsic values of education. (Cross N., 1982,
pp. 221-227)
Unfortunately, on top of these presumable perception issues, there is very less research
being conducted on design discipline. The above quoted researchers from various different
countries may not be particularly fighting for ‘Holistic design’ in secondary schools, whatever
they may call it Art and Design or Design and Technology, they all are talking about the same
components that compose Holistic Design. In light to the stance taken above, the comparison
between England, Pakistan and India’s national curricula is based on where design stands
today with reference to the current movements in design education and their philosophy as
per the curricula, has led to a set of probable areas which have an impact on the subject, its
role and the inclusion of Holistic Design in the National curriculum of Pakistan:
1. Perception of Design becomes a hindrance in what it really is used for, what should the
end product be?
2. What do other stakeholders, i.e. Parents and student aim to achieve out of Design
education or think will achieve by the end of it?
3. Are there enough design researchers in the country to fight for it to become a part of the
national curriculum or enough trained teachers to teach it?
4. What stage is good for compulsion of holistic design education and why?
Unfolding these areas through interviews of four key players in design education in
Pakistan would corroborate how much these hold true, leading to new insights, and uncover
why and what can we do about it.
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Unfolding Factors: Data Analysis
These interviews are means to investigate the standing of holistic design and design
education in Pakistan today, why it is where it is, what key players think about incorporating
holistic design education in the national curriculum as a compulsory subject at school level.
Also, if it was to be implemented what would be the challenges that one should prepare for.
These are unfolded through areas mentioned earlier through a set of semi-structured
questions which have been primed. Since Pakistan does not have many academics from design
education and designer practitioners who put forward their view on the internet, therefore, to
gather their views, one has to reach out to them.
Also, the intention was to unravel as to how design education is in Pakistan and more
importantly why, thus an open-ended interview seemed more fitting. All interviews are
conducted through Skype. The sample of interviewees consists of two school teachers from
well-reputed schools located in one of Pakistan’s metropolitan cities, teaching art and design
at secondary school level. One lecturer from Pakistan’s premiere design universities who
himself has education from abroad in the field of design and one head of the department of
art and design from another prestigious university in Pakistan.
All interviewees are selected on the basis of their role and association with design
education. Data analysis has been prepared keeping an open mind that the interviewees may
have a bias due to their experience, hence it tries to speculate all possibilities for an answer
through multiple interviewees. As mentioned earlier, some interviewees use the term ‘art and
design’ while answering, making the two synonyms of each other. This does not mean that
they think it is the same, but the fact that they both come together as they are taught
together.

How do you think Design and Design Education is perceived by
the public of Pakistan?
The interviewees have commented on ‘perception’ as the most important factor that
dislocates design as an important subject in the curriculum. Interviewee 1 begins with how
design is not even perceived as reliable bread earning career path. This puts all the debate of
instrumental versus intrinsic learning to bed. As there seems to be a bigger problem, that art,
design and design education actually have no value whatsoever, not even an instrumental
one. Interviewee 1 and 4 also mention the element of it being very inferior to subjects like
sciences and math, which are considered as ‘reliable- bread earning subjects’. This shows that
in order to be ‘important’ the course at first must serve instrumentally to the community, only
then it can be seen as a well-rounded intrinsic subject.
Interviewee 1 also links that due to this perception there is a huge lack of support from
parents, in fact they discourage towards electing it. If they limit their perception of design to
aesthetics, décor (as said by interviewee 1,3 and 4) it will be restricted on many fronts much
like the ones distinguished above. In case of Pakistan and India both with a deteriorating
economy and high poverty rates, the first and foremost concern of any citizen is which career
path enables them to bring food back home.
In such countries there is social, political trauma (also, said by interviewee 3) it is very
difficult to convince the public the importance of a subject which imparts intrinsic learning,
which holds no value for them. Interviewee 2 talks about how in Pakistan, a lot of people have
believed and still do, that art and design are forbidden in Islam and therefore, should not be
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practiced. This shows how misunderstood design education in Pakistan is. And if it were to be
mandatory at school level, it would create quite a stir across the country.

What is Holistic Design in the eyes of a key player and what
learning does it impart?
There is a sharp contrast seen in the perception of design between the public and design
educators. Although they may not be sliding strictly to one side; instrumental or intrinsic
learning, but they are acknowledging that design is useful and needed. As interviewee 1 calls it
a ‘viable career option’ and then also remarks ‘it will help develop their cognitive skills’. For
Pakistan, this recognition is the first step towards making it a part of the national curriculum
without disregarding country’s economic issues.
On the other hand interviewees 2, 3 and 4 talk more about the intrinsic values it can
impart, wherein they talk about connection to things, people, environment and problemsolving. In fact interviewee 3 and 4, also describe design as to an area which is not confined
within the diameters of what most Pakistani citizens would assume, such as décor and fashion
– it interconnects and it goes to all disciplines and life learning skills.
This sharp contrast in perception may be due to the fact that these key players have
broken away from the image that they may have had of design and design education before
attaining a degree in it, which goes to show that there is all the more reason to bring design
education in the earlier years of education in order to change the mindset and preconceived
notions.
On asking what the interviewees what should holistic design course consists of, 3 out of 4
keys players described the ‘interdisciplinary approach’ as the most suitable one, mainly
because as said by interviewee 2 students will at least get an overarching view of the design
discipline that we are referring to, so that no matter what students select afterwards, within
or outside the design studies they will have a better understanding of the course, their
abilities, and surroundings. One key player, however, puts his reservation about the
interdisciplinary approach as he thinks it might be ‘too much to handle’ but, having said that
the idea still remains to be around providing a broader more overarching design education
rather than specializations.

Why would holistic design being taught in school be particularly
valuable and what are the challenges?
Generally the interviewees have discussed again, both instrumental and intrinsic aspects as
‘valuable’ factors of design education. It is worthy of pointing out that all 4 interviewees
consent that the value of design education is well knitted with the intrinsic learning. However,
we do open up why these key players put an emphasis on the instrumental learning as much
as intrinsic. This is perhaps due to the fact that for a subject that holds nearly no importance in
the national curriculum, they try to show how diverse it is in terms of the learning it provides,
So that it can become acceptable. Interviewees 1 and 3 have similar views on ‘challenges’
tapping into some very insightful details of their teaching experience. They describe how the
perception (as discussed earlier) affects how the course is handled. This directly has an impact
on how much work is done on the curriculum making about the course. With a student body
of 10 or less in a classroom, it will create no sort of peer learning, teaching methods would be
diluted and dull, making the course boring and less informative.
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Interviewee 2 opens another aspect which is about the ‘mandatory years of education’ this
is a challenge itself. If design education is taught only after compulsory schooling years, most
of the children will be deprived of design learning. This is because in countries like Pakistan
and India children from poorer backgrounds are asked earn in order to contribute to the
household matters, becoming a hindrance in pursuing further education. This again links to
poverty issues Pakistan and India faces.

Referring to these aims that holistic design education intends to
achieve, does Pakistan have enough design researchers and
teachers? And what can we do about it?
In order to make any subject a mandatory part of the national curriculum, one must make
sure we have enough teachers to teach and enough compiled research in the field. On asking
the key players what their take was on this, interviewee 1 said that she doesn’t feel that there
is a lack of trained teachers, however, some level of training is still required so that all (art and)
design teachers have the same aim. All the rest interviewees pointed towards the inadequacy
of trained teachers to teach the course. At a glance it might look like a contrasting opinion, but
they all feel the gap in between what we currently have and teach with respect to what we
believe is the real purpose of design education.
A real contradiction is where interviewee 2 talks about considering chalking calligraphy,
handmade furniture, etc. as ‘art education’ which is taught at an informal level. She then adds
that in good private schools post grade 6, art and design education is also dependent on how
the teacher wants to teach the subject as opposed to following a proper curriculum. Pakistan
is a nation with huge craftsmanship present, but most of these craftsmen are illiterate who
cannot teach the intrinsic value but only the skill. This exhibits that for holistic design
education to be fully understood with all its purposes, we would require a larger team of
academics and researchers who don’t mix its purpose with careers, hard and soft skills.
Nevertheless, all interviewees feel it’s necessary to have training programs be it through
‘investing time, effort or money into improving the system,’ or through ‘workshops and
seminars’.

At what level/grade should compulsory design education be
taught to children and why?
Because it is considered such an inferior subject in the curriculum due to its preconceived
notions, interviewee 1 said it is ‘unimaginable’ to bring holistic design education as a
compulsory subject at 9th and 10th grade. This time period is very crucial for the students as
well as the parents and they want their children to focus on what they think is more
‘important’.
Interviewee 2 doesn’t specifically support the years 9 and 10 but agrees that Holistic
Design Education should be compulsory at a mandatory schooling age otherwise students
might never know what design is. This again is indirectly linked to the economic/poverty issues
faced by countries like India and Pakistan.
Interviewee 3 and 4 however, not only align with each other, but also with this research,
they believe that fundamentally (holistic) design education should be taught before
mandatory schooling years finish so that every citizen can learn, as it is the ‘need’ of the nation
on a micro and macro level (as in global standing). They also call 9th and 10th grade as good
options since one needs the maturity to understand and apply these design skills that can
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shape a human being. They also believe in sustaining this design learning from an earlier stage
before pupils get accustomed to a lifestyle which is free from problem-solving and such skills.

Is there a particular reason why Pakistan needs design education
right now more than ever?
Interviewee 1 taps into some major issues that Pakistan is currently facing, claiming that
the answer to all these problems lies within (holistic) design education. Interviewee 1 talks
about more job opportunities being created in the design world combating poverty issues. She
taps into economic issues by mentioning how art and design work can grow tourism and
generate income. Interviewee 3 also agrees with her with respect to saving the economy.
While this may sound like an instrumental need of the country, all interviewees talk about
the Pakistani identity throughout the world. They mention a huge problem that the nation on
the whole is facing; which is to change how other countries view Pakistan and Pakistanis. This
change could be achieved through Holistic Design education which imparts its intrinsic
learning, that can ‘enable students to deal with various issues in life which indirectly would not
only help them in any profession they opt for, but would also change our image, that we are in
fact a nation of talented educated minds and not what we are seen as.’

Other insights:
Amongst all the feedback, there have been some fascinating insights that the interviewees
have mentioned that must get their due attention. One such factor is assessment. Interviewee
1 mentions how empowering assessment can be in the process of learning, so much that the
student’s entire experience revolves around it. Students must focus on the aims and
outcomes of the course and achieving a good grade should be a by-product. Interviewee 2
talks about the future and the new generations of Pakistan, believing in their capabilities as
individuals, she says how this new generation can change Pakistan through design education.
Interviewee 3 and 4 both talk about the lack of educational resources that the country
faces. Not much funding is provided to the education sector of Pakistan.
Both believe that in order for a subject to become a part of the national curricula a lot of
effort needs to be invested in research and providing students with the right environment to
function. Interviewee 4, with a gleam of hope said ‘we should make the most out of
resources,’ knowing they are limited, yet believes in getting started now because somewhere
at some point one must and what better moment than now as Pakistan needs it the most. On
the whole from the major themes that have appeared from interviews there is no denying in
the need and want (as interviewees concur) for holistic design education to become a
compulsory part of the national curriculum at secondary school level in Pakistan.
It is vital to note that while interviewees believe that this need is based on the intrinsic
values that come through design education, however, due to Pakistan’s fragile position
globally, poor economy, poverty, political and social unrest there seems to be emphasis on
many occasions that design education very much leads to sound careers, taking the side of
instrumental learning.

Conclusion
The initiative of bringing holistic design education at the school level in the national
curriculum of Pakistan is a massive and an ‘unimaginable’ change for some. It would take
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consistency, effort and time on the part of the stakeholders in order for this transformation to
take place. Such big changes in a country have a profound impact on all other sectors (e.g.
Poverty etc as mentioned earlier), because they are interlinked to one another and act like
pillars that support a country’s global standing. Although, the conducted interviews may seem
to give very predictable results, however, they have helped in corroborating the fact that
anticipated issues like perception, poverty, lack of teachers and researchers actually do come
in the way of design education being a part of the national curriculum; subsequently, there is a
shift of focus from intrinsic learning to instrumental learning.
However, without overlooking the endorsement by the interviewees for need of wellrounded human beings as also stated in the national curriculum, it seems that Holistic Design
Education is necessary for the individual’s overall development. And considering Pakistan’s
current position globally, it is actually a need of the nation, acting as a savior for Pakistanis,
their culture, and their identity.
Therefore, if two of the following issues are resolved, the rest will consequently follow: 1)
change in the perception from the public to policy makers and 2) more research needs to be
conducted in the execution of design education in Pakistan. The fascinating element in this is
that perception, research, and development are entwined with one another. This research
also illustrates that implementing holistic design education in Pakistan’s (and other such
developing country’s) national curriculum may come with many more challenges than ease.
This does not mean the fear of the challenges should discourage stakeholders but, in fact use
this research as a starting point for future work and reference.
While this research may not change the world at once, it hopes to be a stepping stone
towards changing mindsets of future generations and the public provoking the real purpose of
attaining education. For this reason, I present a few suggestions as guidelines that can be
used while creating a blueprint of the Holistic Design curriculum, which is yet to be introduced
in the national curriculum of Pakistan and many other such countries all over the world.

Suggestions
All suggestions are drafted in response to the feedback of the interviewees and the overall
issues that have come to surface earlier in the paper. Curriculum Development for any course
consists of many components. It is essential that all of those components are given equal
importance. Design education being new and a rather complex phenomenon for many,
requires a lot of attention in terms of planning on the part of the teachers.
Content: All sub-disciplines that ‘Holistic Design Education’ comprises must cater to the
needs and issues of the 21st century within Pakistan. The content must be up to date about the
issues such as sustainability and work ethics that have not been taught in Pakistan thus far.
Content of each sub-discipline of holistic design education must be very carefully planned –it
must not include examples that may contradict or harm the religious values, for instance,
critical analysis based on mosque architecture. At the same time, we must cater to issues that
are at threat such as sustaining the heritage (buildings and crafts) with newer, environmentally
friendly methods.
Pedagogical practices should be well thought of; assignments and activities planned must
be free from any religious clash such as Figure drawing (as mentioned by the interviewees).
For any real learning to take place, emphasis must be on making, experimenting, dialogue, and
critically analyzing so that peers amongst themselves learn to work together (teamwork) and
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from one another, contributing to the class simultaneously rather than the old teacheroriented didactic approach. It is essential that the learning outcomes and the pedagogical
practice combine together in such a way that they facilitate transformational learning in the
student and their practice later on.
Lesson plans must be realistic, keeping in mind the resources one has or a lack thereof. For
example, a lesson that requires each pupil to have a laptop during the session would prove to
be a failure in Pakistan. This is because majority of Pakistani students do not own individual
laptops for work. Therefore, if a lesson requires technology usage, then the teacher must
make sure that the school provides facilities such as a computer lab and internet.
All courses must provide a detailed course outline with its aims and goals clearly defined so
that the students are aware what they will be learning and achieving by the end of the course.
This is for the students to have clarity throughout the course. The aims and goals of the
course must be attained through learning methods prescribed by the course leader, making
sure learning takes place. The criteria that the assessment is marked against should also be
provided and clearly outlined.
Last but not the least, assessment should also be formed in a way where learning takes
place and grade is a by-product. The modes of assessment could be formative, summative, or
both. It is important to note that the student must feel that he or she is heard. In such cases,
tutorials (formative assessment), proves to be quite helpful, remembering that the teacher is
only referred to as a possible source of the learner’s motivating perception. So, it’s the learner,
not the teacher who is at the centre of the process. Where the teacher becomes a helping
hand for the learner to recognize and interpret the gap and then decide what needs to be
done to close it.
Observably, these suggestions require in-depth research and analysis on each component
before they are implemented.
In order to meet that uniformity across the country, subject training will remain crucial,
with an informed understanding of holistic design contexts, its definitions, curriculum design,
pedagogy, and learning processes.
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Abstract: Design thinking is a specific design practice that aims to foster innovation
by elevating participants’ creative thinking abilities. It usually involves a problemsolving approach to solve complex problems, and can be best achieved through
collaborative and human-cantered activities. In post-secondary education, designthinking techniques and practices have been implemented into different curricula as
particular skills that need to be learned in the 21st century. However, little work has
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Introduction
Design thinking is a specific design practice that aims to foster innovation by elevating
participants’ creative thinking abilities. It usually involves a problem-solving approach to solve
complex problems, which can be best achieved through collaborative and human-centred
activities. Design thinking definitions may vary across the literature; however, they hold
several commonalities. As Tim Brown and Jocelyn Wyatt explained, ‘design thinking relies on
our ability to be intuitive, to recognize patterns, to construct ideas that have emotional
meaning as well as being functional’ (Brown & Wyatt, 2010, p. 12).
Design thinking and practices have been implemented into different curricula in design,
engineering, and business fields as particular skills help students succeed in the 21st century
and prepare them for college or a career (Rotherham & Willingham, 2009). These practices in
particular help students to read and think critically and change how they solve complex
problems. In educational contexts, design-thinking skills can be learned through pedagogical
approaches that involve problem-based learning, project-based learning or inquiry-based
learning in classroom activities (Dyme et al., 2005).
Design thinking practices are understood by experts to play an important role in different
disciplines, such as architecture (Akalin & Sezal, 2009), product design (Verea et al., 2005),
media education (Lugmayr, 2005), engineering (Todd & Magleby, 2004). Moreover, studies
conducted in the K-12 education indicated design-based learning could improve students’
skills even before the university level. These practices have been implemented in secondary
level education for supporting students’ learning of complex respiratory structure (Hmelo,
2000), geography systems and elements (Carroll et al, 2010), interaction design (Dukes & Koch,
2012) as well as the informal education of students in developing a museum visit device
(Roussou et al., 2007) or building an eco-playground (Lee et al., 2008). Such pedagogy curricula
mostly followed the conventional five stages of the design process: empathize, define, ideate,
prototype, and test in an attempt to solve a predefined problem. These curricula mostly focus
on the implementation of design thinking practices, and the evaluation of outcomes after
completion of course to estimate the benefits of the practices for students in solving complex
problems. However, the implications of teaching such practices on students’ ability in making
thoughtful decisions to creatively solve problems occur in their daily life have not been studied
before.
This research is a collaborative effort between the researchers and school educators. The
study is part of a larger one, which explores the design and implementation of a secondary
level course on interaction design thinking. We have conducted a qualitative research study to
investigate whether the curriculum was beneficial in teaching interaction design thinking
practices to students. To answer the research question we observed the student’s activities
closely, interviewed teachers and students to ask about the results of the course find out
whether students were able to connect and transfer their skills from a familiar situation in the
course to unfamiliar situations in their everyday life. The result of the study clarified whether
students truly learned the materials in the course and whether they were able to apply their
skills to new problem solving situations.
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Literature Review
Design Thinking Origins and Definitions
The design thinking practices initiated at Stanford University starting in the 1980s, and
nowadays continued in the d.school bootleg. The design thinking practices attempted to
provide an innovative process to solve design problems. The final solution to the design
problem can be best achieved through a multidisciplinary and collaborative environment that
requires thoughtful design process. The term ‘Design Thinking’ was first introduced by Peter G.
Rowe, in his book titled Design Thinking, which was published in 1987. Design scholars and
theorists such as Nigel Cross, Richard Buchanan, Donald Schön, and Tim Brown played a crucial
role in forming and conceptualizing design-thinking theories and concepts. Nigel Cross
investigates intuition as a unique feature in design and emphasizes the importance of tacit
knowledge in the design process. He believed that ‘design has its own distinct intellectual
culture; its own designerly things to know, ways of knowing them, and ways of finding out
about them’ (Cross, 1999, p.7). Richard Buchanan (1992) shifted the design-thinking concept
to a more intellectual approach to framing and solving problems for complex design problems,
which can be applied to any design disciplines. Donald A. Schön’s (1983), in his book ‘The
reflective practitioner’, explained how professionals think in action, their thought processes
and methods of design practices. Brown and Wyatt emphasized the human-centred nature of
design thinking and clarified that in the design thinking not only are ‘creating products and
services human centred, but the process itself is also deeply human’ (Brown & Wyatt, 2010,
p.33). Following Brown, Howard and Melles (2011) defined design thinking as a collaborative
and human-centred problem-solving process.

Benefits of design-thinking courses in K-12 level
According to several studies, students in all disciplines can benefit from design-thinking
practices that encourage creative thinking, communication, and teamwork. In a study by
Carroll et al. (2010) design thinking practices were implemented in a middle school geography
class. The study indicates that design thinking is a powerful tool to support learning through
active collaborations and iterative processes. The tools and practices found beneficial to foster
metacognition skills of students, their creativity and confidence through active engagements,
risk taking, and expressing ideas. Another study by Dukes and Koch (2012) explored teaching
interaction design to teens. The idea behind the study is that design thinking and practice can
help students develop their capabilities regardless of their field of study. Over the course of
the study, students became familiar with design thinking tools, such as storytelling, presenting,
researching, and observation. The reflection and discussion encouraged in the course that
enabled students to benefit from the variety of ideas proposed in the class. In a study by
Lugmayr et al. (2013) the most appreciated benefits that the students gained from the design
thinking course was the opportunity to be involved and learn from an interdisciplinary
educational team and the human-centric approach of the design. Another study by Hmelo et
al. (2000) explored the affordances of design in science learning. The design activities were
beneficial for students to understand complex structural, behavioral or functional aspects or
components that might be viewed from multiple perspectives. Hence, the course enabled
students to gain a deeper and systematic understanding of the complex respiratory system.
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While several studies evaluated the benefits and advantages of implementing design
thinking in secondary level education, none of them studied the benefits of teaching such
course on students’ creative problem solving capabilities outside the course and in their
everyday life situations.

Teaching Design Thinking in the Classrooms
This study investigates the design and implementation of a secondary level course on
interaction design thinking. We initiate the study by searching for curriculums on design
thinking, in general, which have been implemented and tested in secondary level education
before. We have contacted several educators and professionals in the field to ask if they can
share their curriculum and ideas on the pros and cons of an ideal curriculum. After we
collected a couple of curricula examples on design thinking, we started to work with the
course instructors to choose the right curriculum to further develop and modify. The
modifications were made attentively to match the learning outcomes of each session within
class activities, set the timeline to change the assignments in accordance with the tasks
completed in each session, and to include or exclude activities in order to better serve
students. Each design thinking session took one hour to complete, and we had 8 sessions in
total for each school.
We implemented the design-thinking curriculum in two private secondary schools
(Mulgrave and Startford Hall) in greater Vancouver area. Our case selection followed our
criteria for the schools to be traditional type and not to be classified under any particular
gender, religion, or population. The selected schools are part of the IB (International
Baccalaureate) program, a recognized program internationally administered by the
International Baccalaureate Organization based in Switzerland, which has authorized 2000 IB
schools around the world and 250 in Canada. After finding the right schools, we contacted
them through phone or email to ask for permission to run the course. The school’s principal
and director later contacted us to have a meeting to discuss further our research goals,
curriculum material, mutual expectations and limitations. Moreover, we met the
schoolteachers to discuss the curriculum and ask for further collaborations on the course. We
applied the curriculum in the Middle Years Program, which involved 15-16 years-old students,
and focuses on challenging academics and the development of life skills. In total 39 students
participated in the course, in grade 9 and 10 from both schools. Either one or two
schoolteachers were always attended the course sessions in addition to the researcher and
the primary instructor of the course. The primary instructor of the course is a prominent and
experienced instructor in both the secondary and post-secondary education.

Interaction Design Thinking Course
After receiving the approval and permission from the university ethics board and school
boards, the curriculum was implemented for 8 weeks at each school, from September to
December 2014. The course sessions at Mulgrave occurred twice per week and at Stratford
Hall once per week were 2 weeks holiday break. The overall curriculum’s material and setting
for each session is as follows:
Week 1 (What is design?): Introduction and Ice-breaker; pull apart an object; make an
interactive product; introducing sketchbook homework.
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Week 2 (Ideas): Sketchbook recap; brainstorming challenge; introducing sketchbook
homework.
Week 3 (People and environment): Sketchbook Recap; describing an Environment;
Understanding an Environment; what is User-Centred Design; sketchbook homework.
Week 4 (On the move): Sketchbook recap; what is ubiquitous computing; body storming
activity; sketchbook homework.
Week 5 (Services): Sketchbook recap; practicing designer(s); improving services;
sketchbook homework.
Week 6 (Solving problems and project intro): Sketchbook recap; recap the process;
project introduction; interviewing for ideas; sketching assignment; project work time.
Week 7 (Project work time): Complete the narrative (for presentation); complete the
poster including a description of the problem, process, and solution.
Week 8 (Final presentation): Final Presentation.
In the design thinking curriculum a variety of materials and activities were applied to
encourage both convergent and divergent thinking of students. In contrast to many
conventional design thinking curricula that emphasized only problem-solving activities, the
curriculum provided open-ended activities that supported problem findings by allowing
students to freely choose the problem that they wanted to explore and solve. The majority of
activities in the curriculum were designed and occurred in a collaborative form, and
encouraged discussion, reflection, and short presentations to the larger group. Also, students
had to present their findings in every activity for 3 minutes in order to learn more about
presentation skills and to take the activities more seriously. The course materials and
techniques were age-appropriate, which is extremely important when working with secondary
level students.

Methodology
In context interviews were performed with 39 students (in 12 groups) and 5 teachers after
completion of the course, and took 15-20 minutes on average per individual or group to
complete. The main intention to conduct these interviews was to understand if the designthinking course was beneficial for students through investigating whether they were able to
apply the problem-solving skills and techniques in their everyday life complex situations. We
conducted semi-structured interviews in which we had the flexibility to ask additional
questions according to the situation; alternatively, to encourage informal conversations that
covered certain questions. The interviews with students occurred in their groups following
focus group strategies. However, we acted as interviewers rather than facilitators, and
although we encouraged open discussion relevant to the research question, simultaneously,
we gave every participant the opportunity to express her/his ideas. The way we conducted the
interviews provided a comfortable atmosphere for students to share their thoughts and ideas
in their established group. In addition, we recruited participant’s observation technique in
every session to observe, record, analyse and interpret student’s activities, attitudes, and
conversations. The interview and observation sessions were recorded using digital audio with
the permission of participants, the dialogs transcribed for analysis, and then coded following
grounded theory coding technique. The data analysis for interviews followed open (initial)
coding and focused coding of the gathered data.
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DT in unfamiliar situations
Applying design process in everyday life situations
Here, we explain our findings about the application of design thinking in everyday life of
students as a common practice when they are doing DIY projects at home. In these cases, they
applied design thinking techniques and practice such as sketching, critical thinking, and
refining the ideas as they learned in the course. They started applying their skills in making
physical artifacts or spaces at home or outside the home, such as a den, a table, a pound, and
an aquarium. As Samuel explained, he got permission from his mom to ‘turn the bedroom
downstairs into sort of a man cave or something so I am going through the process and
drawing out all the ideas and measuring the room stuff, that’s kind of a cool project at home
to do it in my spare time.’ In addition, students applied the approach to making digital artifacts
such as building games or digital arts. As Mason explained: ‘at home when I am playing games
and stuff life stream and life streaming is pretty much like making a video that’s live and
people can watch it while you are doing those certain things and I incorporate like Photoshop
so I am able to put like the design critical thinking skills that I learned here into creating
graphics for my life stream channel, for my video stuff that I do so that’s nice!’ To complete
these projects, they applied the techniques or materials they found useful, but they did not
follow the design steps as they learned in the course. Each student found his/her own process
to creating the artefacts. For example, to answer the question whether he applied the whole
process Alex explained: ‘Well, I didn’t really do research, I designed it and built it but I didn’t
evaluate it because it was perfect! it works, it is beautiful!’ All and all, students could identify
and bring interesting examples relevant to the application of design thinking in making DIY
artifacts at home.
In addition, as several students clarified they applied the process to solve problems
spontaneously and without thinking about it as a ‘problem’, but as a ‘situation’ that needs to
be resolved. As Avery, a student in grade 9 mentioned, the problem situation is ‘a conflict and
a reason to be unhappy’ so she consciously analyse the solutions to the situation, whereas
solving those everyday problems occur mostly in their head. She says: ‘giving a problem the
first thing you do is analyse the solutions like it’s not so much of like I have a problem, now!
What do I do?’ Furthermore, to solve problems in everyday situations, we found that students
are not using any specific physical materials or tools, but they prefer to directly reflect on the
problem instead. As William mentioned: ‘in choosing homework to do first, saying which one
is more important, we plan everything out I do all in my head, I organize my homework, and I
write it down.’ Daniel, another student in grad 9 identified the application of design thinking
in every project he has done, and further explained: ‘basically for any projects we really do
researching but we don’t really think about doing it, we just do it.’ Students brought up some
other examples of applying design thinking in everyday life including: getting on the roof of the
garage, building a puzzle, playing a video game, and bringing a jacket on a rainy day.

Applying design process in other courses
In addition to the home, student identified and provided appropriate examples on the
application of design-thinking process and techniques in their other courses, which are mostly
project based. However, we found that they might have used these techniques and materials
differently compared to the design thinking course. Students explained that they used the
similar process in English, math, humanity, science, socials, personal projects, and theater but
568

Thoughtful Thinkers

in different ways. As an example Avery pointed out ‘in socials as well, the first thing you do is,
you know you are not given so many problems but analytical situations.’ So as she explained
they were introduced to a situation, that required further analysis. In such courses (socials) the
issues presented to students are usually pre-defined such as overfishing, as brought up by a
student as an example. In other courses such as English, they applied the critical thinking to
reflect on a passage. As Sofia clarified and explained: ‘in English you have to read a book, like
this year we are reading and we answer bunch of questions on it, and that sort of the book is
the research and then when you are writing it down, it’s sort of a solution I guess and also you
have to do not really reflecting paragraph but like a paragraph about what we liked about the
book, and what impact did it have.’ In this case she identified and compared the process of the
design-thinking course with the process they followed in the English course. Another example
brought up was in theater: ‘In theater class we need to create something like a puppet show
like you go to researching and like how to design the set and write descripting something like
that.’
As one of the schoolteachers identified, students voluntarily applied some of the ideation
techniques that they learned in his class ‘they talk about what they’re doing and I have seen
them using some of the sort of ideation tools that you’ve shown them, so I would say that’s
pretty good.’ Also he explained further that in the same course students self-formed groups to
help one another through reflection on each other’s works.
Further to our investigation in finding the benefits of design thinking in other contexts, we
found that design thinking techniques in other courses such as literature or history might
parallel one another in terms of the skill sets needed and learning outcomes. For instance, the
storytelling purpose in a design-course is to describe a product’s functions and utilizations.
However, in a History course the technique can be used to analyze literature and to engage
peers in discussion of historical events.

DT in familiar situations
Design thinking process
As we talked to the schoolteachers we found that jumping to final solution without
spending enough time on the process might be an issue in secondary level education. So we
developed the interaction design thinking curriculum that employed research and ideation
activities, as well as creations and evaluations to encourage both divergent and convergent
thinking of students. By emphasizing the ideation tasks students followed the process of
design step by step, without jumping to the final solution immediately. Also, throughout the
course we encouraged them to apply the design thinking process; i.e. in their final project, we
asked them to cover the problem they found, the process and techniques they applied to solve
the problem, and their proposed solution. We found the evidence of applying design thinking
techniques in most of the projects. Some of the most frequently used techniques were
researching, brainstorming, storyboarding, and sketching.

Inquiry based activities
One of the issues that educators encounter while teaching courses at the K-12 level is the
choice of topics and whether they should limit or leave the activities open-ended. As we talked
to the schoolteacher at the beginning of the course, we found that giving broad topics to
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students at this age may cause distraction and lack of focus in completing a project. However,
we did not want to force students or restrict their choices, as one of the main objectives of the
course was to encourage creative thinking of students.
In regards to our study with secondary school students, we observed and acknowledge
that it is important that students take the responsibility to find the right topic (in this case to
identify the right problem) as well as to choose appropriate ideation and creation techniques
to use in their design processed. By the end of course the schoolteacher also acknowledged
and further expressed: ‘I think that’s great the activities were open ended and it was allowed
them to see there are different ways to come up with ideas than just oh I have an idea and
that’s the best one.’ Furthermore, several students indicated that they liked and preferred to
freely choose and explore their own topic rather than being assigned to certain tasks. Some of
the selected phrases from students include: ‘the course wasn’t set in the stones’; ‘the course
was self-motivated’, and ‘the teacher gave right amount of room’.
In addition, giving students options to choose a realistic problem rather than a pre-defined
one is important. Today, in most inquiry-based courses, students work on a given problem and
are asked to find an appropriate solution to that problem. However in this course we
encouraged both problem finding and problem solving activities, so students had the chance
to conduct research to find a real-world issue as well. As Daniel, a student in grade 10
explained: ‘like we are giving a problem and we have to find out a solution, and find out the
problem just by itself so I think it is cool that you are able to do both.’ Also, schoolteacher
acknowledged that: ‘if you haven’t posed and framed the problem you are trying to solve
properly you don’t really know what it is you are unlikely to get to the solution that solves it!’

The course instructions
We found that a coordinated combination of verbal and visual instructions was beneficial
for students to learn effectively. Having visual activities enabled students to represent their
thought processes on paper immediately, helped them to remember things quicker, gave
them variety to explore more areas and to literally see the ideas. This is quite different than
how they accomplished their tasks in other courses, helped them to explore and express their
ideas differently. As Avery a grade 9 student clarified ‘the amount of visuals interpreted into
solving; it is immediately portraying thought processes on paper through visuals.’ She further
explained ‘the amount of drawing helps you remember things like I think I remember
everything we have done here!’ Another student also brought up the same though on
sketching processes: ‘its like gives more variety to explore more areas with not just speech,
but with drawing it out, and when you draw it out it just like you remember it.’
The combination of verbal and visual instructions incorporated into teaching materials as
well. Throughout the course, the instructor used his tablet to write or draw the list of activities
or task instructions and showed them through an interactive board. This helped students to
better concentrate on their tasks and to quickly get what we asked them to complete. The tool
worked greatly in terms of solving the problem of distraction and lack of concentration with
this age group. Also, using the tablet to sketch some ideas in real-time while explaining the
techniques such as storyboarding, helped students to get the idea through a step-by-step
process. As Henry, a student in grade 9 explained ‘this is so much better when it is interactive
itself because you get to learn much more easily for people who are kinaesthetic and visual
and ya rather than someone tell you what to do and in the last seconds is really hard!’ Another
student clarified the course helped him to ‘actually do the things instead of just being told
570

Thoughtful Thinkers

about them.’ As is clear in his statement, students liked and preferred to have hands-on
activities during the course. To acknowledge that Alex mentioned that ‘they learned the same
skills in a different way; more practical way!’ Finally, the course helped with students’
engagement by providing them the opportunity to present their ideas in a different format. As
the schoolteacher noticed and expressed: ‘there are four students in this class that is sort of
have been for years and are cross subject areas, disengaged learners, like they are just have
been, they just sit back and they don’t really engage in what’s going on but I have seen them
more engaged in this than I have in anything.’

Figure 1

A variety of design techniques and activities were employed in the course. From left to right:
observation, body storming, prototyping, and presentation.

Knowledge gained
The real benefits of any design thinking process or activity depends on how educators
apply it in their curriculum. In this study, we synthetized students’ and teachers’ experiences
of attending an interaction design thinking course to present our findings about the benefits of
implementing such pedagogy for secondary school students. Our knowledge gained and
suggestions for implementation are summarized in the sections bellow.

From design-in-school to design-in-life
Our findings indicate that a design-based instruction that involves the whole design
process can offer distinctive benefits in transferring knowledge gained in an educational
context to everyday life situations. Such pedagogy helps students to develop their own designbased meta cognitive strategies that enable them to solve unknown problems. According to
Lowgren and Stolterman (2004), design thinkers can make much more deliberate and
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thoughtful decisions to solve complex design problems. We found that students tended to
apply and transfer design thinking techniques and strategies in everyday life situations and
other courses voluntarily, as an important evidence that represents whether students learned
the skills and abled to to use the skills in future problem-solving situations. In addition, having
involved in open-ended and research-based activities such as interview and observation
enabled students to identify and solve the real life-centred subject matters, understand and
empathize real issues, and connect and transfer their knowledge and experiences to other
contexts. Students learned that the process of solving a problem is applicable to a wide range
of subject areas in everyday life situations. Hence, having such experience motivated students
to engage and learn even better in the course, because they had a forward-looking
expectation that the knowledge gained in the course will enable them to make more
deliberate decisions in any complex situations that they may encounter in everyday life
situations.

From verbal to visual instructions
Our findings reveal that having an interactive and visual-based teaching style together with
explaining things verbally would help students to grasp the demanded tasks immediately and
effectively. Furthermore, the wide range of design activities from brainstorming to body
storming to formal presentations, enabled students with different cognitive learning types to
succeed in certain design activities. This helped students to gain self-confidence, improved
their self-image and motivation to perform better in individual and collective activities
throughout the course. While we found this teaching strategy beneficial for this age group,
creating an environment that enables students to perform and organize their procedural
thought and knowledge freely is critical. This can be achieved only through open-ended
activities that allow students to choose their preferred subject area to work on and as a
consequence make the tasks more meaningful for them. During in-class activities, we
recommend educators to involve in the activities and guide students in their design processes,
while leaving them to explore freely.

From creative to critical thinking
Teaching the whole design process (but not only certain design activities) is substantial,
which enhance students’ creative and critical-thinking skills through activities that encourage
both divergent and convergent thinking. Some design techniques and strategies such as
ideation and problem finding enabled students to explore different directions and develop
creative abilities through divergent thinking. According to a study by Runco & Chand’s study
(1995), motivation found to be an important aspect of creative thinking, which can be
facilitated through problem finding activities. While we acknowledge the importance of
problem finding activities, we found open-ended activities beneficial and motivational in the
creative problem solving process. Besides, finding out a realistic problem is critical due to the
fact that an individual not only would solve a problem but also would find the right problem
that keep him/her motivated and responsible throughout a design process. On the other hand,
design techniques and strategies such as defining a problem, creating and discussing a solution
encouraged student’s convergent thinking and enabled them to become critical-thinker and
decision maker. Finally, the whole design process enabled students to effectively coordinate
their thoughts and actions, in order to improve their understanding of problem area and to
propose a workable solution. Spending adequate amount of time on design process and
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activities before rushing into a solution is essential. Hence, we recommend teaching the whole
design process, including both problem finding and problem solving activities to empower
students to organize their procedural thoughts and knowledge, dig down to the root
problems, and propose an appropriate solution to the defined problem.

Figure 2

A visual representation of problem solving process in the final project.

Conclusion
Many high-school students in Canada have limited exposure to design thinking and
creative problem solving that enable them to become a creative thinker. In this study, we
present our findings about the implementation of an interaction design thinking course in
secondary-level education, in order to emphasize and clarify the benefits of having such
pedagogy for pre-university students. Our findings revealed that a design-based instruction
that involves the whole design process could offer distinctive benefits for students to transfer
their knowledge from familiar to unfamiliar contexts. Such pedagogy enabled students to
develop their own design-based meta-cognitive strategies in solving unknown problems.
Furthermore, a range of activities and tasks were employed to empower and motivate
students with different cognitive learning types to perform better in the course. We found
motivation as an important factor in creative problem solving, which can be encouraged
through problem finding and open-ended activities. Our proposed curriculum will be used in
both secondary schools as mentioned by schoolteachers, which represents the success of the
course. This also illustrates the importance of teaching design thinking and problem solving
strategies in secondary education as recognized by school educators.
Acknowledgements: We thank all the participants, including the principals,
directors, teachers, and students in grade 9 and 10 at Mulgrave and Stratford Hall
secondary schools for their great collaborations and supports on the course
implementation and evaluation.
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Abstract: Thoughtful design solutions should aim to solve societal problems, but
this aspect is rarely explicitly established in the curricula of design schools. To
improve this current situation at our institution, possible shortcomings of our
bachelor curriculum and project guidelines have to be redirected. We propose a
tool to adress a critical issue in the quality of students’ research: the gap
between what has to be part of any in-depth analysis and what is actually
included. The first step was to develop the Design Research Matrix (DEREMA) to
determine our students’ awareness towards the special needs of different user
groups. To check its validity, DEREMA was then used to analyse bachelor theses
that dealt with design for elderly people. Our third step was to identify
limitations in the department's course of study and, after applying
improvements, the matrix was evaluated with the help of our students. This
paper presents DEREMA and the implications for our curriculum as well as
recommendations for DEREMA's use in other design schools.
Keywords: design education, teaching methods, design research matrix,
curriculum
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Educational background and research questions
The bachelor program Design & Product Management (dpm) trains graduates in the
fields of strategically minded design and product management (University of Applied
Sciences, 2015, 3 Feb 2015). The bachelor program dpm is a six-semester program. Basic
design courses, in which the students can focus on furniture design, industrial design or
interior design, are at the core of these three years. The design related issues are framed
by a narrow mesh of business-linked courses, which make the framework in which any
design development happens tangible. The last two terms of the bachelor studies have
been dedicated in large parts to the bachelor theses 1 (BT1) and 2 (BT2), with the sixth
term also being the time to fulfill the mandatory internship University of Applied Sciences
Salzburg, 2015, 2 Feb 2015). In addition to these mainly design and business relevant
abilities that prepare our students to work as product managers we also want them to
become designers whose work will be valuable also for society as a whole; professionals
who understand, address and possibly even initiate reactions to societal challenges posed
by, for instance, the demographic change, humanitarian design and the need for emotional
durability in design to reduce waste and environmental pollution.
To be sure that we offer the best possible design education to achieve this aim, we
wanted to check and improve the awareness of our students also towards the special
needs of user groups like elderly, children or impaired persons. While the regular
evaluations through students are a common method to find shortcomings in specific
courses (Wachtel, 1998), it did not seem to be appropriate for the revision of a whole
curriculum with a focus on awareness.
Our research questions were consequently:
How can we evaluate the awareness of our students towards the challenge of design
for different user groups?
What are shortcomings in our current bachelor curriculum?
What are possible implications to improve the curriculum as to design for different
user groups?

Methodological Approach
To answer the research questions above we planned the following steps:
Review and analysis the theoretical background
Development of the matrix
Application of the matrix to previous bachelor theses to identify shortcomings of our
design education process
Implications for our design education
Evaluation with students who used DEREMA
More suggestions to improve DEREMA

Theoretical Background
We used knowledge from the field of usability as it offers a systematic approach to
design usable products and we agree with Nielsen (1994) who stated: ‘Even the most
gifted designers, however, would be pressing their luck too far if they were to ignore
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systematic usability engineering methods.‘ A tool that can be used not only for evaluations
afterwards but also to support the students during their design process was necessary. We
chose the Practical Guide for Usability Context Analysis (UCA) (Thomas & Bevan, 1996) as a
base for our own matrix as context analysis is an essential part of usability activities
(Maguire, 2001). The Practical Guide for UCA can be used at the beginning of a product
development process to specify usability targets, during the design process to check their
completion and also later during the development process as an evaluation tool (Thomas
& Bevan, 1996). It has been invented for interactive systems that support people in work
tasks. In this context, tasks can be considered as ‘goals people wish to achieve‘ (Thomas &
Bevan, 1996, p. 4).

Development of the Design Research Matrix
(DEREMA)
As the curriculum of our bachelor course is focused on furniture design, interior design
and industrial design most of the developed products are non-interactive. The adaptation
of the UCA for different contexts of use is recommended (Thomas & Bevan, 1996) so we
extended its range to non-interactive products and made it useful not only but primarily
for these products. We additionally abstained from the items that referred to the work
context, as our products are typically not designed for this context. We added some new
items instead, for example questions about ergonomics, which are particularly important
in the fields of furniture design.
As the aim of the matrix is to help students to focus on the needs of humans we called
it the Design Research Matrix (DEREMA). It consists of three parts:
Name of the student, brief description of the product, target group
User groups: Three user groups should be described in the matrix: the direct user
(like the elderly people), the indirect users (for example their family, friends or
caretakers) and other persons involved (designers, manufacturers…). In one column
of the matrix these users can be described while the next column asks about the way
they were integrated in the design process (e.g. by interviews or questionnaires)
24 additional items with aspects that should be considered in the design process plus
the question, if any evaluation has taken place after the design process
Category user: age range, typical age, gender, physical disabilities, typical mental
abilities, mental disabilities, motivation, attitude towards the product
Category task: goal, lifespan, occurrence, physical and mental challenges, safety,
familiarity of the product
Category environment: group work, support, technical fitting, atmospheric
conditions, noise, thermal conditions, visual conditions, instability, user’s physical
position, other people’s physical position
Possible results for each of these items are ‘aspect mentioned‘,‘aspect not mentioned‘
or ‘aspect not relevant for this product‘. Additionally there is space to explain how this
aspect has been considered, for example by literature review, interviews etc. The answer
‘aspect not relevant for this product‘ can for example be used for auditory conditions
when the thesis covers the development of a walking aid. It is very unlikely that sound or
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noise would affect the user or the product so in this case it would not be regarded as a
missing aspect when not mentioned in the thesis.

Analysis of previous theses
We wanted to test the matrix with previous theses to check if the chosen items were
appropriate and to gain first findings about shortcomings in our design education. We
decided to analyse bachelor theses as they are written in the last stage of the bachelor
program and should reflect the knowledge and awareness of the students before they
potentially leave for jobs in the industry. As mentioned above the bachelor theses in our
curriculum consist of two parts: The first part, the BT1, is performed in the form of a
theoretically established and reflected project thesis. The students conduct, by and large
independently, small empirical studies along a topic of their choice. For the second part,
the BT2, they are asked to develop a product. Furthermore for the completion of a
thoroughly performed design development the examination of the resulting design
concepts or solutions should be considered a necessity, as well as their economic
validation in the form of a business plan. Both theses are accompanied by a seminar, in
which the students and their supervisors meet on a regular basis, in order to discuss the
progress of the individual thesis, check and avoid possible time problems as well as
defining opportunities of underpinning the developing results. Viewing both bachelor
theses as parts of a product development-process, BT1 would ideally deal with the
theoretical background and the technical requirements while the BT2 would cover a design
process.
For this test of our matrix we chose bachelor theses that dealt with the target group of
elderly people, as they are an important user group with special needs. The analysis was
conducted by reading the theses and by filling the matrix by two experienced persons (one
researcher, one lecturer) independently. Afterwards, answers that did not match were
discussed to find consent. The items of each category were summarized over all theses and
the degree of fulfilment was stated in per cent. For example, eight items are in the
category ‘user‘ in the matrix. With 11 BT1 this means that 88 crosses for ‘aspect
mentioned‘ were the maximum number. The answer ‘aspect already mentioned within the
bachelor thesis 1‘ is not a regular part of DEREMA but was added for this analysis of the
BT2 when an aspect was not mentioned in the bachelor thesis 2 but before in the BT1. The
aim was to respect the fact that the students thought about this aspect before.
22 BT1 and BT2 with corresponding topics from 11 students were analysed. The topics
of the analysed theses were: bath tub, bed table, bowl and spoon, forearm crutch,
forefoot relief shoe, infrared radiator, kitchen workplace, musical instrument, music
player, stair climbing support and walking aid. All students belonged to the same class so
they had exactly the same courses before and all theses had the same supervisor. The
findings of our evaluation are presented for BT1 and BT2 separately. Conclusions regarding
both theses as part of one design process can be found in the interpretation section.

Findings for the bachelor theses 1
We first analysed which user groups were involved in the bachelor theses 1 to examine
the students awareness that there is a wider target group than just their prime interest,
the elderly users themselves. We found that 82 % (9 out of 11) of the theses included
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studies with the primary user group, the elderly people, but only five students talked to
the elderly people face-to-face while the others used methods like questionnaires (online
and paper-pencil) or observations. Four students also talked to caretakers (three of them
talked to elderly people before), all by interviews. None of the students decided to ask
family members or friends of the elderly people for their opinion. Five students included
elderly people and experts like medical scientists or sales assistants for products for elderly
people. One student tried to test on herself the usage of the product. Only one student
considered the needs and opinions of all three user groups in her bachelor thesis 1 while
one student included no users but only conducted a literature research and analysis. Table
1 shows the degree of fulfilment in the bachelor theses 1 regarding the 24 items.
Table 1: Degree of fulfilment in the bachelor theses 1 (n = 11)
Aspect mentioned

Aspect not mentioned

Aspect not relevant

User
Task

48%
53%

51%
35%

1%
12%

Environment

37%

29%

34%

Category

Findings for the bachelor theses 2
One student talked to caretakers in face-to-face-interviews and via a bulletin board.
She also talked to the husband of an elderly woman who is cared for at home. Another
student used the age simulation suit AgeExplorer (Meyer-Hentschel Institut, 2015) to test
her product. Two students conducted interviews with experts (sales, marketing), which did
help more for the business plan included in their theses than for their design evaluation.
Three online studies were conducted, but it is not clear who was asked and it was more
about buying interest and related topics in general rather than an evaluation of the design.
Three students did not include any persons in their bachelor theses 2. Only two students
did an evaluation of their design idea, three further students mentioned the need of an
evaluation. Six students neither did an evaluation nor mentioned the need of one. None of
the students followed an appropriate methodological approach in their bachelor theses 2.
Table 2: Degree of fulfilment in the bachelor theses 2 (n =11)
Category
User
Task
Environment

Aspects
mentioned
33%
36%
31%

Aspects not
mentioned
38%
29%
26%

Aspects not
relevant
3%
12%
34%

Aspects already mentioned
within the bachelor thesis 1
26%
23%
9%

Discussion of the analysis
82% of the students included the opinion of elderly people in their BT2 so there seems
to be awareness for the need to include the direct users in the design process. The fact
that no family members or caretakers were asked seems to be an indication that the
students did not know about the importance of this user group when designing for elderly
people. Even if we assume that ‘aspect not relevant‘ means that the student were at least
thinking about this aspect before putting it aside, there are a lot of aspects that should
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have been mentioned. Concerning the users, more than half of the aspects are not
mentioned.
We observed that in their BT2, students mostly followed the design process by Heufler
(2004). This process does not include an explicit evaluation loop. This might be one reason
for a missing evaluation; another will be a lack of time at the end of their theses. This
factor might be enforced by the fact that the time of their internship was following the
theses so the students wanted to finish their theses. Although students seemed to
theoretically understand that an evaluation is an important part of the design process,
they lacked a willingness to actually conduct such an evaluation. There is also a general
inclination to find out and respect the opinion and wishes of the user, addressed by any
given design attempt. One of the most important findings of our research was that the
questionnaires and the few direct interviews which had been performed with members of
the target group did often lack, despite the best intentions on both – the students and the
supervisor’s side – in a substantial interpretation of the data resulting from them. Thus, we
could also find a large variation in coherence between the research results and the
proposed design solutions.
Additionally we talked to two students who wrote two of the analysed theses and who
were in their fourth master semester at the time of the interviews. The main questions
addressed the reasons for missing evaluations at the end of their design process and ideas
for possible implications. The analysis of the interviews led to the assumption that there
exists a fear of a closer contact with elder people. That seems to be the reason why only
few students talked to elderly people while some others avoided talking to them by using
questionnaires or observations. As their prototypes were usually not ready at the deadline
of their theses, they would neither have the time nor the product to conduct an
evaluation. CAD-renderings and models would have been an option but the students
mentioned that they were not aware of the importance of an evaluation.

Implications for our curriculum
Based on these results, we proposed a revision of the current bachelor curriculum.
While some implications could be realized quite easily, some require a re-accreditation of
the bachelor program. This will take place in 2016 as part of the regular cycle for reaccreditations.

Extension of the time to complete the theses
It became obvious that it would be beneficial for the students to have more time to
work on their theses, especially on the bachelor thesis 2. This, amongst others, would
allow them to include an evaluation loop at the end of their design process. Thus, as a first
step we decided to restructure the curriculum in a way that our students start with their
bachelor theses during their fourth instead of their fifth semester. The two thesis-focused
terms will be followed by a final term, which offers them time to brush up the bachelor
thesis 2 while having time for an extended internship at a company of their choice. The
deadline for a final version that consists of the bachelor theses 1 and 2 together is after
their sixth semester.
This change also gives the students the opportunity to demonstrate their abilities
regarding reflective processing of problems within a corporate context before the
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beginning of their internship. With this change, we hope the students have more time to
affirm their understanding of the needs of a customer while being consciously aware of
economic mechanisms as well as being able to apply professional design methods and
technology. By doing this, they cover the defined objectives of the dpm bachelor program.

Careful selection of topics
We at dpm encourage the individual student to personally decide for his/her special
field of design interest. On the other hand we think it is our responsibility as teachers and
researchers to point out certain directions in which design and development-attempts
might be more valuable to society than others. Thus especially for the bachelor theses it
seems fair to limit the range of topics our students might be working on.
It is to be expected that to just change the timeframe or other guidelines in the basic
organizational set-up of the theses will not be enough to make the future bachelor-results
more essential. Beside that, we are aware of the fact that a large number of target groups
which would perfectly fit into the interest scale of any problem-conscious design program
is inaccessible to the average student because of ethical or organizational reasons.
It is apparent that certain redesigns and additions to our curriculum will have to assist
the students in producing even clearer and more justified topic-proposals before they
arrive at their thesis.

Introduce specific courses to sensitize the students to the
needs of special target groups
As empathy is a skill that students are often lacking (Hardin, Wescott & Berno, 2014, p.
17) but that is crucial to be successful as a designer (Lawrence, 2014, p. 44) we intend to
integrate workshops, field-trips and learning experiences that focus on special needs and
interests of different user groups into the curriculum with our next re-accreditation.
These courses will be called ‘next levels‘, and will take place at an early stage of their
studies. Small groups of students will have the chance to meet institutions which deal with
the needs of design target groups that are less obvious than the standard user ‘25 years
old, students, healthy‘. For this we intend to stage field-trips which will lead our students
to i.e. workshops which employ physically and mentally impaired clients, to homes of and
for elderly people, to nursery schools or to asylum seeker accommodation centres. The
structure of our institution, University of Applied Sciences Salzburg, might offer very
valuable links in this connection, especially because it integrates a great variety of health
and socio-relevant departments, which could supply our department with invaluable links
to organizations and institutions.
Of course it will not be possible to offer our students an in-depth-view of the related
problems and possible solutions, which might be gathered there. The aim for these
excursions or courses is the following:
1. Help to expose our prospective designers and product-managers to the lives and
problems of persons in our society which are less likely to appear in any standard designrelated magazine, article or blog.
2. Make obvious and possibly even close the intuitive distance, which, up to now,
still exists between our researching students and their future clients. Many of the students
feel self-conscious, when more personal involvement in form of personal interviews might
be called for in order to efficiently come to conclusive research-results.
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3. Extend the horizon of possible challenges a student or future designer might be
able to work on or engage in.

Integrating the Design Research Matrix
Another important step in the re-orientation of our curriculum and outcome alike will
be the direct introduction of the DEREMA. It became clear through the analysis process
that it might be a very positive addition to the theses basic requirements, as it makes the
research process and the results, which it should deliver, more tangible. On the one hand,
the level of details and depth, which should be addressed in their interview-based
research, will be more clearly defined and easy to follow for the students. On the other
hand the supervisors will have an easier time to spot gaps in the design argumentation as
well as a being able to refer to a neutral tool to weigh and justify the required evaluation
of the individual bachelor thesis and its result.

Re-balancing existing course contents and requirements as to
used methods
Another change to the thesis' organizational layout would be to introduce a more
clearly defined split between qualitative and quantitative research techniques. To make
the importance of direct interviews more tangible, it could be beneficial to state and
require a specific proportion of qualitative vs. quantitative research-attempts as a fixed
prerequisite for the following concept- and design-steps. This could be one more piece in
the puzzle, which will make a more personal research approach increasingly attractive.
Furthermore it is apparent that the students' identification with their job, their readiness
and ability to find a really ‘involved‘ solution to a discovered problem, seems to become
more tangible as soon as they take the (perceived) risk to actually face real persons of their
target group and confront themselves with their real needs. Complementing this
development, additional training in extracting and documenting decisive results from
interviews and field-studies has to be offered to the students.

Introducing a mandatory re-briefing
As a result of this evaluation the individual student should be required to summarize
the outcome of the loop in form of a revised design-briefing, in which he/she documents
their reflection and makes the resulting conclusions easily accessible even to persons who
have not at all been involved in the specific design process. In addition to this very
practical improvement, the formulation of a re-briefing would even more effectively
deepen the individual student's awareness of the extent to which the proposed design- or
business-solution really meets with the original goals.

Evaluation with the students
We decided to evaluate the effects of our changes to the curriculum in the following
year. While the previous bachelor theses 1 were often related to the product that was
designed in the bachelor theses 2, the theses are rarely focused on the same products
recently. We therefore decided that this approach might not any more be useful for our
evaluation and focused only on the bachelor theses 2 instead.
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At this stage we had already started to integrate the Design Research Matrix in 2 of our
3 bachelor theses seminars, i.e. industrial design and furniture design. Furthermore we
streamlined the topic-selection process for the bachelor theses 2 by announcing a
narrower-than-usual frame of topics. This already helped to significantly speed up the
usually rather ineffective intro-phase before each student finds her/his individual topic.
In addition to that we offered a defined but substantially larger timeslot for the designresearch especially for interviews and their analysis; this was an important step to make
the integration of DEREMA as smooth as possible. This term also saw our first attempt in
interlocking fifth-term seminars like project-management or ergonomics-courses directly
with the design-process within the bachelor theses 2. This should help to make their
nature of being part of one interdependent process more apparent - educationally as well
as organisationally.

Method
The 23 participants were all students who were working at the final stage of their
bachelor theses 2. The evaluation consisted of two parts, which were both a paper and
pencil questionnaire. The questionnaire was handed to the students after a lesson and
they returned it immediately after filling it out, so the response rate was 100%. Their
participation was voluntarily and there was no reference to their grades they will receive
for their theses. In the first part we gave them the template of the Design Research Matrix
and asked them to fill it out regarding the current state of their theses. We also allowed
them to add comments like ‘I don't know how to answer this question‘. In the second part
we asked them about the Design Research Matrix. This included the following questions in
german language:
What is your chosen design course (interior/industrial/furniture)?
Please indicate the degree of your agreement for the following statements:
The matrix seems to be complete.
There are overlappings between different items of the matrix.
The matrix is appropriate to cover all relevant aspects of the bachelor thesis 2.
The matrix contains redundant factors.
The items of the matrix are understandable.
Do you have further comments on the usability of the matrix (is it suitable to help
you with the structure, does it help as a reminder or as a inspirational source?)?
Did you ever use the matrix before?
Did you ever fill in the matrix before?
In which phase of the bachelor thesis 2 should the matrix be used (possible answers:
planning the empirical study, doing the empirical study, checking the empirical study,
planning the design process, doing the design process, checking the design process,
shortly before the deadline, other)?
Suggestions for improvement

Findings of the evaluation
We analysed the data gained from the students first by counting how many of the
possible aspects of each category were considered in their theses. This resulted in the
degree of fulfilment that we also used in the first analysis. Figure 1 shows a comparison
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between the degrees of fulfilment before and after DEREMA. We want to emphasise that
this comparison can only be used to show a tendency as the first analysis was conducted
by supervisors and the last one by students. This difference might influence the outcome.
But also by only regarding the numbers for the evaluation (blue), good degrees of
fulfilment can be seen with e.g. 76 % of the task aspects being mentioned.

Degrees of fulfilment
100%
90%
80%
70%
before DEREMA
(n=22)

60%
50%
40%

after DEREMA
(n=23)

30%
20%

10%
0%
User

Task

Environment

Figure 1: Degrees of fulfilment for the three categories of the matrix before and after the students
worked with DEREMA

We further compared the students with a focus in furniture or product design with
those who have a focus on interior design as the matrix had only been introduced in the
bachelor theses seminars with a focus on furniture and industrial design. We therefore
wanted to know if also the interior design students could work with DEREMA without
being trained before. Again, we compared the different degrees of fulfilment. Figure 2
shows a clear difference between both groups. While the furniture and industrial design
students considered at an average 80 to 90% of the aspects in DEREMA, this number
decreases to 10 to 20% for the interior design students.
Regarding the users involved in the design process we can observe a very positive
trend: 20 out of the 23 students worked together with direct users, 12 additionally with
indirect users and 14 with other persons involved.
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Degrees of fulfilment: interior vs.
furniture/industrial design
100%
90%

80%
70%
60%
Interior

50%
40%

Furniture/Indu
strial

30%
20%
10%
0%
User

Task

Environment

Figure 2: Degrees of fulfilment for the three categories of the matrix by the industrial and furniture
design students in comparison to the interior design students

We further looked into the questionnaire that was also part of the evaluation. This analysis
affirmed the quantitative data as the industrial and furniture design students described the
matrix as helpful, but the interior design students criticised the missing transferability to
their products.
As a conclusion of the evaluation we noticed that some items of the matrix should be
renamed or better explained, especially for the field of interior design. A general
introduction of how to use the matrix could also be helpful to support the students who
use DEREMA for the first time.

Discussion
Even considering the relatively short timespan and small number of sample-processes
we have up to now to evaluate in depth the possible pro's and con's of the DEREMAguided design-approach we are able to draw the following conclusions.
The central issue of design being an attempt in problem-solving with respect to the
needs of a given target group, until recently more theoretical knowledge than executed
practice amongst our students, clearly moved into the centre of the research and ideationprocess.
Hand in hand with the focus on this aspect, the intensity of communication between
the students and the supervisors rose, as well as their willingness to give their information
gathering a more interdisciplinary base. Developing honest use-scenarios, facilitating
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maintenance-issues, sensible use of materials and of course sincere considerations with
respect to ergonomics for a wider than immediately necessary user-horizon were the
results of the DEREMA-enhanced design-process. Generally the supervisors saw a higher
sensibility to details and really finding thoroughly conclusive solutions to functional and
especially user-centred problems, which until now were more readily brushed aside as
being too complex for a bachelor design-student to care about or get into.
Aside from these thoroughly positive facts also other aspects arouse, which will make it
necessary to tune the inclusion of DEREMA into the bachelor thesis-process more
sensitively.
One of the most prominent side effects of the introduction of DEREMA was a
considerable slowing-down of the design-process or rather, the actual start of the ‘design‘process. Basically this would have to be regarded as a very positive development. The
message to ‘first listen and think then do‘ always was and is the message when the
students are confronted with a project or design-task. On the other hand it seemed that,
the more the meaning of this claim becomes understood through DEREMA, the more
hesitant the students become to make own decisions, even if they concern only details of
purely aesthetic nature, an area in which the trained, nonetheless personal view of a
designer is inevitably called for. This hesitation seemed to be more of an instinctive
reaction than a taught clinging to ‘rules‘ hinted at through the introduction of our matrix.
The students all showed the tendency to put off the start of the ‘creative-action‘, finding
justification in doing so by assuming that there might be more and more interviewpartners to speak to and more and more questionnaires to be sent out, even when the
base parameters for the design-job were already very clearly worked out. This result has to
be taken into consideration when outlining the future bachelor processes and the way
how to guide the students through it, as it holds the danger that the students might,
despite their close to airtight research results, be forced to rush to comparably unreflected
design-proposals as the deadlines for handing in their thesis approaches. In this connection
it might also be fair to say, that individual design-processes still found the students a bit
reluctant to build working-prototypes and test intermediate design results, their point
being, that they spent so much time in the preliminary research-phase, that they might
feel too stressed by the approaching deadline to build a meaningful mock-up. In addition
to this it seems that the improved briefing, resulting from the DEREMA-procedure, ends in
less clear visions of what design-aspects to actually evaluate when it comes to the
mandatory re-briefing stage. This surely is an unwanted outcome which might lead the
students to regard the re-evaluation-part as being ‘just for the BA-process' sake‘ and not as
a helpful and substantial part of a product development-job done well and responsibly.
Here also it might help to predefine a set of evaluation-parameters along which the
design-results might be validated.

Conclusion and Outlook
We developed a matrix to evaluate the awareness of our students towards the needs
of different user groups. DEREMA can be used for all user groups, but seems to be
especially important for the vulnerable section of society such as elderly people, children
or disabled persons since their needs are often neglected in design processes. To adapt an
existing usability checklist for product design processes was an appropriate approach to
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take the special needs of different users into account. By using DEREMA we were able to
identify shortcomings in our curriculum and to propose and even implement possible
solutions.
For the new class of students who will begin their bachelor theses in March 2015, we
offered an interdisciplinary workshop with students from the field of social work. This
workshop was part of our aim to help them find topics that might have a social impact.
While each student is responsible for his/her own thesis, the students can work together in
tandems to support each other. The workshop showed that the social work students have
a great awareness for ‘real problems‘ in the society while our dpm students might be a
valuable assistance in finding solutions. This collaboration should be strengthened in the
future and be broadened.
A continuous process of evaluations and studies about DEREMA and its effect on the
quality of the theses is necessary over the next few years. Additionally, we will reword
some items so make them better understandable for the students. A short written
introduction that explains the usage of DEREMA and provides the students with some
examples will be developed.
While the approach proved effective for our purpose, some aspects should be
considered for further applications of the matrix:
1. By adapting the items to subject-specific requirements, DEREMA can be used to
check and improve the awareness of students from other disciplines such as software
engineering, interface design etc.
2. We assume the matrix can also be applied for master programs. Adjustments can
be conducted by adding new items that represent the higher requirements for master
theses or by a stricter assessment of the findings. A study about this will follow.
3. The answer ‘aspect not relevant for this product‘ should be handled with care, as
it requires a lot of experience in product design to get rid of specific aspects as irrelevant.
This is especially important when using DEREMA at the beginning or during the design
process. We have to admit that it was much easier to judge this with the benefit of
hindsight.
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Abstract: We currently inhabit a visually dominant world where the impact of
technology is evident in every sphere of life. Such technologies have provided
architects with highly sophisticated computer tools that are utilised in the design,
process and communication of their work. Has this resulted in a move away from
principles that we once deeply valued; regionality, craft, and longevity and been
replaced with speed, homogeny, expediency and globalisation? Could this reliance
on technology be desensitising us, resulting in visual dominance at the expense of a
multi-sensory outcome, where architecture is viewed as a visual art and not one that
is body-centred? This paper explores this phenomenon and reports on a teaching
methodology that attempts to address this through a series of multi-sensory design
projects and workshops, where the physical nature of space is explored through
hands on experiments. Students are challenged to move out of their comfort zone
and seek different modes of research and methods of exploration. The pedagogic
aims are to embed a physical way of working that will create embodied experiences,
enriching the student’s process into one that combines the poetics and pragmatics
as the physical and digital complement each other. (194 words)
Keywords: architectural education, design process, multi-sensory, per-formative
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Introduction: To be Human?
What is it to be human? It’s a question which philosophers, scientists, and religious
leaders, amongst others have discussed, and debated at length without resolve. Conflicts,
racism, evolution, emotion, are all part of this ‘state’. For architects and designers, is the
question any less loaded? As makers of places to contain humans it is important that we, as a
profession fully acknowledge the human occupant and their physical and emotional needs, be
that for living, working, learning, relaxing or simply ‘being’, if we wish to make places that not
only purposefully house the occupants, but also have the potential to enhance their lives.
Being aware and designing for the unique perceptual and emotional needs of human beings is
paramount if good quality and successful architecture is to be produced. That is an
architecture that not only meets the technical requirement of the brief but also meets the
needs of the occupants beyond scientific criteria.
The human body is an amazingly complicated measuring device that can receive and
assimilate multiple streams of data simultaneously regarding the environment within which it
rests. This ‘data’ collection and analysis occurs intuitively and results in us being able to
determine at any one time how the environment we are in makes us feel. Our bodies are in
constant dialogue with their environment, acknowledging and responding to visual
information but also the invisible qualities of the space; and from the collected data, the body
can very rapidly determine if it is to hot, or to cold, comfortable or other wise from both a
scientific and body centred point of view. Environments can be designed to affect the human
occupier in particular ways, in both measurable and un-measurable ways. A sacred building
may evoke a sense of drama and reverence in a very controlled manner; a classroom can instil
a sense of comfortable optimism in its pupils and a home should provide a sanctuary that feels
safe and secure to its occupants.
These are accompanied by other technical requirements regarding acoustic, temperature,
air quality and materiality.
During the past two decades designers and architects have become pre-occupied with
technology and the potential that it can offer within the realms of design. Technology has
open up seemingly endless possibilities in every aspect of design and construction from the
initial concepts of form finding, to environmental controls, and ending in the construction of
highly complex designs. Buildings, structures and places have been designed and constructed
to produce outcomes, some of which might easily be described as being in the realm of visual
fantasy. The product of a process where the computer provides the vehicle for design may be
perceived to be visually driven and might be described to fall into the realm of visual art.
Bloomer and Moore (1977), in their book ‘Body, Memory and Architecture’ make the
distinction between the ‘feeling’ of space that is developed and sensed by the whole body and
the ‘objective’ space described through mathematical and graphic measurement. They go on
to state that objective space has no requirement for a ‘centrepiece’ where as ‘body spatiality’
in contrast reflects on the inner human, drawing on body memories as reference points, which
they refer to as ‘Landmarks’.
Some buildings that have been produced as a result of a highly digitally technical process
are considered to be a success, whilst others are perhaps less so, and may lack longevity in the
current climate of rapid change and growth. The measurement of success is complex and this
paper will not dwell on this. What it will consider is the holistic human experience and how
designers can be in control and design for human needs, optimising the potential of a multi
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sensual experience. Pallasma (2009) in his book ‘The Thinking Hand’ states that with the ongoing use of digital technology as the primary design tool, it is his belief that some designer’s
connection with the haptic qualities of space has been distanced.
Are the appropriate environmental and emotional needs of the occupants being designed
in parallel where the affecting needs of the human users are equally considered beside the
scientific design data, and are designers recognising and optimising the power of these sensual
connections?
Has the process of design and the medium of that process i.e. the computer, removed the
designer one step too far from the qualitative aspect of the designs leaving the intangible
qualities to develop as a number of consequences rather than embedded parts? And
furthermore, has the rapidity of construction and the endless choice of materials and
techniques facilitated this production that has disconnected the outcome from its context as
well as its occupants, producing a type of architecture that is ‘global’ and lacks regionality,
longevity and true sustainability? Pallasma’s (2005) observations share the same concerns.
‘Architecture has the capacity to be inspiring, engaging and life-enhancing. But why is it
that architectural schemes which look so good on the drawing board or the computer screen
can be so disappointing’ in the flesh’?’
These observations can be levelled across many of the creative disciplines and in education
as well as practice. As an architectural educator I have observed over the last 20 years the
developing relationship that students have with technology. I am fearful that proposals that
are being made as ‘visions for the future’ do not concern themselves with the human user, nor
the particular and unique contexts within which they are being inserted. They are generally
fuelled with fashionable visualisations that are distanced somewhat from reality, as students
default to the computer to solve all their design issues and are reluctant to explore the full
range of media available to them. Using computer-drawing programmes, students generally
capture a ‘virtual world’ of sunshine, texture-less surfaces and smiling happy families, and not
one that reflect that of the ‘real world’. Student, pre computer, would embark upon a
different design methodology, making multiple sketch models to test and explore ideas about
space and light, combined with sketching and drawing, this is now sadly the exception rather
than the norm. The ability of the student designer to be nimble enough to move from one
medium to the next, revealing different aspects and qualities of their design as they go, is no
longer common practice. Students almost exclusively design on their computers and have a
reluctance to print out till everything is ‘perfect’. 3D models are made and programmes that
support sunlight studies are available, but these do not give the first hand experience of
placing a physical model in the sunshine to observe light and shade, and through that very
immediate exploration will also feel the warmth of the sun or the coolness of shade during
that process. Context is another factor that requires consideration, Google searches with
Street View (Google, 2015), and other factual information can be sought through desktop
studies with no need to leave the comfort of the studio. Registering the sense of place needs
time and patience on location, not just a few snap shots and a cursory visit. And what of the
other senses how are texture, acoustics and oudours explored, recorded and embedded
appropriately in design work? Our students are the next generation of designers and therefore
our responsibility as educators is key to equipping them with the curiosity, confidence and
skills for designing in the future. It is fundamental that their approach is one that is
appropriate to the context within which they will practice. We must also take responsibility for
this trend and design briefs that are current, relevant and based in the real world, allowing
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student to meet with a real client and present their proposals beyond the confines of the
architectural studio. The design of programmes should reflect and reinforce the connection
between designer and user, embedding a social responsibility into their thinking which is
essential if they are to fulfil their role as responsible designers. There are no definitive answers
as to how to embed a good, thorough process of design, but this paper presents one route
that adopts a ‘learning through doing’ approach. The students become ‘actors’ within their
design work. They engage with relevant activities and environments through a series of
workshops and short projects, introducing them to the notion of multisensory design and how
this can enhance proposals, and in turn provide environments appropriate to the activity and
inhabitant they contains. Connections are made with potential clients so that conversation can
be had beyond the usual student-to-student (architect-to-architect) dialogue.
Both the measurable and the un-measurable need to be carefully and equally discussed as
integral elements during the process, if the resulting environments are to enhance human
experience and provide spaces and places that are intelligent in respect of comfort and
wellbeing. Truly sustainable environments may be the result of this holistic process where a
multi-sensory approach is utilised to respond to the needs of the users with both a physical
and psychological awareness.
Peter Zumthor (2006) in ‘Thinking Architecture’ states that ‘the strength of good design lies
in ourselves and our ability to perceive the world with both emotion and reason. A good
architectural design is sensuous. A good architectural design is intelligent.’
Whilst discussing teaching and architecture he goes on to say ‘All design work starts from
the premise of the physical, objective sensuousness of architecture, of its materials. To
experience architecture in a concrete way means to touch, see, hear and smell it.’
The programme structure also encourages student to draw upon embedded experience,
that is to say, discovering things that they didn’t know they already knew, and along side this
create new embodied memories for future use. The computer and all it can offer as a
recording, design and drawing instrument is maintained along side hand drawing, model
making, writing and per formative studies, what ever may be deemed appropriate for the
particular design project.

Figure 1: Placing the occupant at the centre of the proposal provokes consideration about the quality of
that experience. Source: Taylor, J.
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The Course
Mindful of the technological context, this paper proposes a methodological approach to
teaching the next generation of designers, embedding sensory explorations along side the
more pragmatic measurable qualities of environments. It reports on an undergraduate course
where students work over the duration of the academic year on a series of carefully
constructed briefs, workshops and activities focusing on a user oriented approach. These are
deliberately designed to develop a process where the physical i.e. the measurable aspects of
the proposals sit hand in hand with the experiential qualities; in the quest for new
environments that support and enhance the experience for the user. The use of current
technologies is integrated with explorations that delve into the pragmatics as well as the
poetics of the design proposal. The idea being that the ‘human user’ is placed centrally within
the design and the understanding of the sensual experience that is created, are embedded in
the process and the outcome.
The aim being to design a structure that propels the students into an exploratory process
where the design of the sensual, felt experience within their proposals are developed beside
the more pragmatic design issues. Students we encouraged to research through
experimentation, where there interaction with space is not hypothetical but real.
‘A man without memories loses his past and with that his future. He can no longer relate to
his environment nor with himself’
www.slowarcitecture.com (2015)
The concepts of slow architecture; regionality, sustainability, materiality, construction,
craft and permanence are all recognise as desirable concepts within the course’s ambitions,
and the introduction to a movement that has developed from similar concerns is helpful for
the students, giving a degree of gravitas to the concepts of the course. The adoption and
development of these philosophies gives a direct connection to human experience through
referencing to, and careful consideration of these values.
There are three components, each requiring careful consideration both individually and as
part of a collective; these are the Briefs, the Site, and the Process.
Each of these three elements are constructed and designed to work together in harmony,
with the understanding that the correct balance of the three parts will provide a robust
context and a framework for students where the design of the sensual, felt experiences within
their proposals are developed in parallel with aesthetic concerns and the pragmatics issues
relation to environmental strategies, structure and construction. All facets being considered
collectively so that together the result will be one where spatial and experiential proposals
compliment and are enhanced by the technical strategies. Students are encouraged to
research and develop their thinking through experiments and role play where workshops and
supporting project work involves real life experiences and not hypothetical imaginings. The
resulting course attempts to provide an interactive and energising approach to design where
the designer becomes immersed in the project, as an actor in the work, and empathy and
embodied experiences are played out in the resulting proposals.

The Brief
The briefs are constructed in a position mindful of the programme’s ambitions, and are
centred on specific activities and placed in appropriate contexts. Two main design project
cover the requirements of ARB/RIBA, and each covers a different area; the first discovers at a
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macro scale and investigates settlement and explores the placing of a small public building
within a chosen town; the second requires explorations and outcomes at a micro level and
challenges the students to design a public building in the landscape, resolving the proposals at
a detailed level exploring environmental strategies, structure and construction alongside the
demands of the design brief. A theme for the years work is selected so that connections
between the design projects can be made, and potential client groups are contacted and
established for the session. As the requirement of the programme is the design of two
buildings, this is considered simultaneously. Each brief confronts and ask students to tackle
real and current issues. Activities that connect to the programme and demand hands on play
are designed as well as opportunities to explore and experience particular environments, all
supporting and enhancing connections with the specific demands of the brief.
The briefs are written to confront and tackle current issues, and activities are selected that
require specific environments and have particular relationships with the human senses.
Examples include a musical retreat to support a ‘town of music’, where acoustics are essential
as part of the study; this was explored and understood by playing instruments and creating
soundscapes in a variety of spaces where volume and materiality were tested against each
other. A Cook House; in this project food was grown by the group in an allotment, designed
and built by the group who cooked shared and ate the produce. In this project taste and touch
were particularly essential; and furthermore in an Art House where the control of light was
fundamental to the success of the studio spaces and explorations to test these was carried out
using large scale physical model, video and photography.
Along side the ‘particular’ and ‘special’ spaces that are required to meet the demands of
the brief, are the provision of ambiguous environments for the everyday more prosaic
activities. And here spaces are designed where human experience and comfort are also
carefully considered, be it when the inhabitant of the project is sleeping, working, washing,
resting, walking or eating; inside and out of the proposal, and within a community situation or
in solitude. This provides the framework for an architecture where the human experience is
realised and enhanced.
The briefs are written in such a way as to allow experimentation and they aim to be as unprescriptive as possible within the framework of the course, whilst meeting the Institutional
and Professional learning outcomes and graduate attributes.
The Site
Next are the Sites, the contexts within which the students will base their proposals. The
understanding of the uniqueness of place is important particularly in relationship to slow
architecture where regionality, appropriateness of placement and materiality is essential. A
connection with the place and user of the building is desirable helping to ground the project;
and a landscape with texture and a particular sense of place is sought. Previous studies have
taken the students to a Cistercian Abbey near Stranrear, a Roman fort in Perthshire and the
designed estate of an Art loving Marquis on an island off the West Coast of Scotland, all
unique and inspiring as well as appropriate to the content of the brief. Local specialists and
community groups are also contacted so that they can interact with the student group as the
‘client’, giving a real life dimension to the project.

The Process
Process is the third element and this is structured to guide students through various
workshops and experiments utilising many mediums. The computer has its place, as it would
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be foolish not to take advantage of the possibilities that it can offer, but being mindful that
this is often the students’ place of comfort. A plethora of appropriate mediums are
encouraged to suit different ways of thinking and exploring be it model making, poetry,
analytical drawing or role-play. It is a cyclical process and aims to help prevent students being
stuck in a design vacuum or within the cul-du-sac of a particular design tool. This allows
personal exploration into the particulars of different spaces.
The process begins with site registration; this goes beyond analysis and involves prolonged
periods of time on and around the site. Drawings, measuring, researching, recordings, filming
and story writing are encouraged, as students get familiar with the context. They are also
encouraged to recognise intuitive responses and these are shared with the year group. The
need for the students to take ownership of the place, and to carefully observe and interact
with it is important in giving them the knowledge and understanding of the context that they
are designing within, the hope being that the resulting outcome is for that place and that place
only.
Workshops exploring materials and full size making with hands on participation sit beside
per-formative studies where students own experiences are realised. Developed through role
play, activity diaries, spatial mappings and less formal studies, this immediacy of connection
with the particular activities being studied is sought, for example the experience of 24hrs of
solitude, communal dining, mixing concrete, writing poetry, shaping timber and video model
workshops all contribute to the process; in each case the act of doing and making being
fundamental to the creation of a connection with sensuous places resulting in spaces where
experience is designed and not a resultant of other choices and decisions. Experts are invited
to work in the studio with the students – musicians, chefs and artists alongside architects who
are experts in particular design fields.
Conventional drawings are mandatory allowing the factual to be communicated, after all
we still need to know where the front door is and how public and private thresholds are dealt
with, but these are complimented with computer generated images [Figure 8], films, paintings
and books which try to communicate the softer and un-measurable qualities of the human
experience being sought.
To complete the session the students’ final challenge is to design and exhibit their work in
the Town within which the projects are located, bringing conversations with their ‘client’ into
the public realm.

The Structure
To explain the structure and delivery of the course, the extracts that follow attempt to
capture in summary what occurs in studio across one such academic year. Other courses run
at the same time, such as History of Architecture and Urban Design and Professional Studies.
Architectural Technology is an integral part of the studio design project and is delivered in
parallel with Studio. The aim of this integrated approach is to try to further reinforce the
connection with design and performance, the poetics and the pragmatics, each supporting and
complimenting the other.
Each extract is taken from the many briefs that were delivered across the academic year,
and intend to give an insight into the course structure and its aims.
The un-measurable:
‘This first exercise in Stage 3 asks you to carefully consider the un-measurable and explore
tools that allow you to communicate this phenomenon i.e. its odor, acoustic, temperature,
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etc. and alongside this ‘drawing’ of the ‘psychic spirit’, you are also required to write a short
piece of text to describe the space. This may be in the form of a poem or a short narrative.’

Figure 2: Tiree Ferry Terminal. Source: More, R.

T HE T OWN S TUDY :
‘This year stage 3 will concern itself with the written and spoken word. We will explore
writing, publishing, reading and storing of books through a number of literary focused
projects. We currently sit on an interesting threshold, a place where the eBook and all the
convenience that come with this mode of reading is becoming ever more favoured over the
physical artefact. The year will consider this moment in time, addressing if convenience may
supersede the sensual qualities that accompany reading from a ‘real’ book. These
considerations will also address how the equivalent technologies in the creation of buildings
has resulted in an architecture that may be considered to be desensitised – as with the e book;
has digitally generated architecture become more about the technology and what it can allow
architects to design, and less about the inhabitants of the buildings and their experience,
enjoyment and enrichment when inhabiting the spaces within and out with the building ... Our
first project will take us to the Midlothian town of Penicuik, a dormitory town to Edinburgh,
UNESCO’s City of Literature. Ironically the city was awarded this prestigious title as Penicuik’s
paper making industry closed down. How does this small town benefit from its proximity to all
that the literary capital has to offer, of does it see itself as literary independent?’
‘Before you can embark on this venture you will need to become much more familiar with
this place – you will have to get ‘under the skin’ of this town, and try and understand what
makes Penicuik... Penicuik. This will require a profound understanding of the complex
factors that have formed the town and its environs. Your reading of the town will be
predicated on a thorough analysis of context.
Today sees Penicuik further evolving, with the closure of the last remaining paper mill in
2005 the demand for a large indigenous workforce is no longer required. The town is largely a
commuter settlement servicing the nearby City of Edinburgh. With the opening of a large
supermarket away from the town center and a new library also off the main street the heart of
the town is now very different. With chain stores and developer housing, is Penicuik in fear of
losing its identity, and involuntarily being propelled in to a globalised and homogenised world?
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In alignment with our ambitions to design architecture connected with place and responsive to
the needs and comfort of humans, we will consider the concepts of SLOW ARCHITECTURE as a
means to support are proposals through engagement with the Movements philosophy of
regionality, sustainability, materiality, construction and permanence.’

Figure 3: Penicuik a Town of Books. Source: Timofejev, A.

All extracted from Penicuik – scratching below the surface.
Several visits to the town were made, harnessing the power of the group a thorough study
of the town was carried out with physical surveys and research, complimented with meetings
and discussions with local community groups.
A N EW P UBLIC B UILDING :
‘Designers of public buildings are compelled to improve the quality of the external public
realm in terms of townscape and in the internal public realm of the public facility provided.
Accordingly you are offered the opportunity to situate a proposed literary venue within the
urban context of Penicuik, with the possibility of contributing to the ‘rebirth’ of this
settlement. It will engage with the Slow City movement in its ambition to provide an enriched
public realm, reflecting on the past, engaging with the present in both a social and physical
sense and providing an enriched town environment for the future. The program should focus
on creating a viable concept for a ‘literary center’ that goes beyond the idea of a library or
performance space. Embracing the town’s past and complimenting the proposed ‘museum of
paper making’ at Bank Mill, the existing library and public venues; your proposal will provide a
place for reading, writing and performing and will celebrate the town’s past history through
books. The facility will provide a home for ‘Wild Hawthorn Press’, currently located at Little
Sparta. It will through that organization also provide an introduction and connection to the
gardens. But the proposal will be much more; it will have community spaces for weekly book
clubs and recitals and be the public link for writers who will be residing at the proposed
residency at Little Sparta. It will also have a wider ambition in the context of literature and will
provide a vital connection with Edinburgh ‘The First City of Literature’ (UNESCO 2004).
Through this link the proposal will embrace book festivals, storytelling events and other annual
literary carnivals.
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Figure 4: A use of mixed mediums is encouraged. Source: Brooker, E.

The proposals should extend beyond the perimeter of the proposed building, extending
into the public realm and create positive and vital external rooms for the people of Penicuik to
inhabit on a daily basis, but also during special community events held in the town.
The proposed ‘book factory’ building should provide well designed spaces for a variety of
different activities, things such as recitals/performances, exhibitions, teaching rooms,
workshops, a shop, library, café, offices etc., allowing the venue to have the flexibility to
provide all day and year round programming.’
Visits to Edinburgh’s story Telling center and Poetry Library were made with lectures and
talks from the architects and the users of the building.
To support the book-factory project and in an attempt to connect with the subject of
papermaking, several sessions to make this beautiful product took place. The students
attended a paper making class with expert Alison Newton from PULP, where a very enjoyable
and productive day was had. Paper was made from recycled sheets and denims as we
discovered a little about art of making this special material. This practice continued for some
beyond the workshop with paper being produced upon which their work was presented.

Figure 5: Papermaking. Source: Crotch, J.

In parallel to this the students were introduced to the nearby gardens of Little Sparta,
home to the late artist, poet and philosopher Ian Hamilton Finlay.
‘The gardens of Little Sparta will form the locale for your proposals. They have been
carefully, thoughtfully and beautifully designed and constructed by Ian Hamilton Finlay and his
many collaborators. The gardens are full of themes and narratives both in the made
landscapes and the carefully positioned works of art. Craft and simplicity are key components
of the work. All this together should be reflected in your proposals.
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You are challenged to make a proposal for a writer’s residency. This will be a place where
writers can absorb themselves in their work. The architecture that you design should play a
fundamental part in this cerebral process. The buildings relationship with the gardens and the
wider landscape should be considered alongside the needs of the occupant. Human comfort,
health and security are essential ingredients, but the needs of each writer will be as different
as each human being is unique. The building will be ‘off grid’ and will therefore have to be low
energy as it will rely on the site and all that it can offer to produce the power to light and heat
the spaces you design, as will the provision of water and the handling of waste. As well as the
comfort of individuals living in the retreat, the environment for the books contained in the
library will need to be considered. Stable temperature and humidity is a prerequisite for the
library and the safekeeping of the books. It should also be a source of inspiration from both its
contents and from being contained within it. The other public space is the reading and recital
hall. This should be and uplifting, elegant space that brings the writers together in a formal
environment, different to that of their living accommodation. It will be a place to per- form,
share and celebrate the writer’s work.

Figure 6: Site explorations. Source: Crotch, J.

Several visits to this unique and inspiring place were made, timed throughout the year so
that different climatic conditions were experienced, from the warmth September sunshine to
driving sleet and bitingly cold temperatures in February. To support site analysis, students
worked with Glasgow author and poet Louise Welsh, to captured the sense of place through
words and rhyme working on the site with her to capture atmospheres. Through a number of
additional workshops and lectures she shared her own experiences as a writer in residence
and ran writing workshops to allow student to more fully understand the activity that they
were designing for.
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Figure 7. Hand and computer complement one another as an analytical tool. Source: Hughes, J.

Other workshops included working with concrete, expert and enthusiast David Bennett
gave lectures and worked with the students to make concrete. The students experimented
with colour, aggregates (including boiled sweets), formwork and scents. Working with this
material gave the group a more meaningful understanding of this material and complimented
similar timber workshops run by the studio team.

Figure 8. Feeling materials is critical to the design of the experience of space. Source: Crotch, J.

F URTHER WORKSHOPS EXPLORED SOLITARY SPACE :
‘Keep a ‘diary’ over the 24hr period that records not what you do but how you feel frustrated, warm, inspired, secure......Be critical of how well the space fulfills its purpose and
how it supports your spiritual well being, then, create an abstract interpretation of your
response’
Cooking and communal dining formed the focus of another workshop:
‘One of our greatest resources that is most difficult to consciously tap into is the stuff that
we don’t realise that we already know. As we work through this programme we must first
consider the needs of the end user, their ’LIVING NEEDS’. This type of knowledge cannot
necessarily be taught or learnt, but needs to be identified and acknowledged. The communal
areas in the residency require you to design a space for 15 people, initially strangers, to come
together and share cooking, eating, relaxing, talking and living. What is important in these
spaces? ...consider both practical requirements and the quality of the experience. Do we want
sunlight at the breakfast table or outside space in summer? How are the meals planned and
prepared – who clears up? How does the space relate to the context – is a view of the
landscape important or do you wish the residents to focus inwards on the activity of dining?’
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Figure 8. Communal Dining. Source: Knight, W.

Figure 9: The meal. Source: Crotch, J.

Group and individual tutorials supported students through the process and reviews of
work were held at regular intervals. To conclude the year a public exhibition of the work was
designed and staged in Penicuik where the community groups were invited to view the
theoretical plans and insertions designed for their town, this was supported by a year book,
designed and published by the students, which captured the work of the year through the two
main design projects and all the additional workshop and trips that had taken place. The
degree show provided a fitting climax to show case the work, at which a number of student’s
work was recognised for its excellence, through several internal and external project and
portfolio awards.

The Outcome
The program has been running for a number of years now and students who have worked
within it have produced some thoughtful, competent and appropriate outcomes. Success has
been noted by both the RIAS and the RIBA in their annual students awards, however all the
students who have immersed themselves in this course have produced commendable
outcomes and engaged in a process that has enabled them to think more holistically about
their proposals.
It is interesting to note that a combination
of physical and digital has not resulted in a
dilution of the outcome of either, in fact both
areas of skill appear to have benefited by this
collaboration. The combination of working in
a cycle from a physical medium to digital to
physical etc. helps students to experiment
and reveal aspects of their proposal that may
not have been exposed in what has become a
more conventional process where one
medium is used almost exclusively.
Figure 10: Designed Experience, the studio.
Source: MacLachlan, N.
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Development
Building on the success of the programme is the development of a postgraduate elective,
which explores engagements with the senses in design and poses similar questions to those
that were asked during the design and development of the undergraduate course. However,
the elective is open to students from art and design as well as architecture and this provides a
context for multidisciplinary discussion about holistic design thinking in relationship to the
senses.
The course begins with a critique on the current climate within which all the students are
currently practicing where technology and visual outcomes predominate, and questions the
potential of engaging more completely with the human senses. Research into the work of
practitioners is reviewed and discussed prior to students carrying out their own experiments.
Various examples by artists, designers and architects are explored in order to provoke thinking
and discussion into the untapped potential of sensory engagement. As with the undergraduate
course, active participation to explore and test ideas is an essential component of the course
as the students work their way through the power of touch, smell, taste and sounds as well as
visual phenomenon.
To conclude the elective the students are challenged to design a project to explore the
potential of harnessing sensual experiences in their own work. These are recorded and
reviewed to the full cohort for critique and sharing of knowledge. Ceramic drinking vessels,
puppet theatres, blind explorations of landscapes and the capturing of the sound of the city
are some of the many and diverse pieces of work that are a result of the elective.
The course is now in its third iteration and each year there has been significant interest
from the students group with full enrolment achieved. This suggests that this is an area that
many students can find a connection with and are keen to explore in more depth. Its general
approach facilitates an application of thinking into their own practice. To support the elective
and provide a forum for the students to share their work a website has been constructed, and
here the work of practicing artists and the students cohort sit side by side.
The course continues to run and develop, continuing its aim to support students reach
their potential in the production of their work from painting to textiles to public space.
Producing outcomes that engages their audience in a multi experiential outcome.

Conclusion
We are currently caught up in a world that allows no time to stop, think and to appreciate
and enjoy all the really important things in our lives. This shift has been facilitated by the rapid
development, use and reliance on the computer and all that it can offer in every sphere of our
existence from shopping to socialising, design to construction, and information to
communication. But the computer cannot make certain judgements – it cannot tell us if the
shoes we purchase on e-bay suit us, if the match.com date is our sole mate or if the
environments we design are uplifting, comfortable or inspiring to inhabit.
The course outlined has been developed from a sceptical observation of the impact of this
digitally dominant context, and has detailed a nuanced teaching methodology that attempts to
alter how students can be encouraged to design in a more holistic manner. It would be a naïve
vision to imagine architectural design without the use of the computer; therefore this course
attempts to find an appropriate balance. The design processes described accepts the
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possibility that the reliance on the computer as a design tool can distance the designer from
the outcome, and lays out a methodology where the computer can be used in collaboration
with physical experimentation; allowing body and computer to work together and be
supportive as each part meets its potential. The students involved represent our next
generation of designers and makers of place, so the embedding of a process that harnesses all
available tools to maximise the impact of the outcome for a human audience must be a
benefit to our future society in the design of architecture and place that is felt as well as
viewed.
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Abstract: Long before the invention of film, storytellers would wander the streets
of different parts of the world enticing children to listen to stories contained in
portable boxes with peep holes. These boxes served educational and
entertainment purposes and brought the community together to share in
spectacles of magic and wonder. This paper examines a design collaboration
between university graphic design students and a public art organization in the
Middle East to revive the magic of these traditional ‘WonderBoxes’ using
emerging technologies in programming and manufacturing. The project
methodology leveraged trans-media approaches to include the community in
dynamic and interactive visual storytelling. Students employed cooperative tools
for social inclusion by presenting the assembled boxes to the public. This action
research explores the technological and participatory implications of reviving
obsolete optical devices through contemporary design practice in support of
cultural sustainability. The application of participatory action research to the
project structure cultivated dynamic teamwork based on complementary design
competencies. The methodology and findings of the study aim to support ongoing
research into participatory approaches to collaboration in support of the
integration of community-based activities in a pedagogical context.
Keywords: Action Research, Emerging Technologies, Maker Movement,
Participatory Design

Copyright © 2015. Copyright of each paper in this conference proceedings is the property of the author(s).
Permission is granted to reproduce copies of these works for purposes relevant to the above conference, provided
that the author(s), source and copyright notice are included on each copy. For other uses, including extended
quotation, please contact the author(s).

WonderBox: Storytelling and Emerging Technologies

Introduction
The WonderBox: Traditional Forms of Dynamic Visual
Storytelling
‘No medium is ever completely replaced by another. Newspapers, radio, television
persist in the age of the World Wide Web. Newer, more glamorous technologies still
glimmer with mysterious and sensual ancestors. The ghosts lurking even in state-of-theart devices remind us of the major challenge still confronting the age of transeverything. How do we coordinate the variable, physically based analog past with the
programmed, chip-driven digital present?’ (Stafford and Terpak, 2001, p.1).
As a forerunner of modern forms of visual entertainment, the ‘dark box’ or ‘peepshow’
enabled onlookers to gaze through a viewing hole to see fantastical images and interiors
(Stafford and Terpak, 2001, p.98). Designed to resemble theatrical scenes and often
exhibited in public, this analogue form of amusement captured the imagination of
spectators with a magical performance directed by a wandering showman or peddler. A
spoken recitation often accompanied the theatrical exhibition, explaining or dramatizing
what occurred inside the device. The display of puppets or pictures outside of the box
attracted onlookers, who paid to ‘peep’ through the hole in order to see the visual
sensation (Hankins and Silverman, 1999). In Ottoman Syria, the peepshow was called
sanduk al-ajayib, meaning ‘WonderBox’ in Arabic, and the storyteller transported it by
carrying it on his back (Mair, 1988). Backlit by a central candle, the sanduk al-ajayib had six
holes through which people could view various scenes ranging from contemporary figures
to images of heaven and hell.
Traditionally, devices of spectacle and wonder engaged the public in education and
entertainment with the storyteller helping to guide the audience through the narrative
journey. However, the WonderBox has largely faded from public discourse, with moving
images safely contained in the screens of theatres, computers, and mobile devices across
the world. The spectacle of multimillion-dollar effects and the allure of the touchpad have
quietly eroded the participatory nature of oral storytelling traditions and the wonders of
these forgotten devices. One unique public arts organization located in Egypt, however, has
begun to revive the lost tradition of the WonderBox as a means to stimulate learning
through community-based projects.
Mahatat for Contemporary Art, a Cairo-based public arts organization, began a regional
initiative in 2014 to explore creative approaches to socially inclusive public art projects by
assembling and working with the sanduk al-ajayib. ‘Triggered by the post-revolutionary
spirit in Egypt, the collective arose from the passion, conviction, dedication and vision of
these individuals to encourage the mobility of art in public space’ (Anna Lindh Foundation).
In order to revive the magic of the WonderBox in a contemporary format, Mahatat brought
together nine artists from different backgrounds, including two storytellers, two visual
artists, three architects and two musicians. The result was two unique boxes, each slightly
different in form and function, aimed at providing an accessible form of storytelling to the
public (Mahatat Collective, 2014). With the final outcomes displayed throughout the
streets of Cairo to engage the community in public art and wonder-filled design, Mahatat’s
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WonderBox project offers a unique blend of collaboration, technology, complexity and
community-based participatory design.
Creative approaches to storytelling such as the WonderBox can leverage the persuasive
capabilities of ‘resonance’ and ‘wonder,’ as defined by Stephen Greenblatt, as tools for
social engagement (Greenblatt, 43). Resonant-wonder in an optical device has the potential
to create a sense of awe, promote cultural and historical connections, and push the
boundaries of storytelling. In From Knowledge to Narrative, Lisa Roberts writes that cultural
perspectives encourage multiple interpretations of a story and adding historical contexts
suggest that meaning exists in reference to a wider set of conditions (143). The
incorporation of local perspectives and historical contexts into public art projects,
therefore, supports socially inclusive narratives. To this end, the following research explores
resonant-wonder through the integration of emerging technologies with respect to
culturally relevant storytelling traditions in a community-based project. Even further, the
opportunity for students to work with a grassroots public arts organization supports the
goal to integrate local narratives and participatory collaboration into the design classroom.

Emerging Technologies and Opportunities for Education
With recent unprecedented growth in widely available programing components such as
Arduino, Kano, and Little Bits, the field of design is growing to include coding and previously
inaccessible aspects of technology. The burgeoning area of the ‘maker-movement’ has not
only democratized manufacturing and programming of microcontrollers, but has enabled
devices to connect with cloud-based tools to support innovative design solutions. Tools
such as Arduino enable students to create something quickly, similar to rapid prototyping
that is commonplace in the design industry today (Banzi, 2012). This approach to ‘making’
offers an opportunity to prepare young minds for a generative and complex future, without
the traditional limits surrounding accessibility, capability or technology.
The use of electronics programming and computational mathematics within
approachable learning strategies encourage students to create and play in a ‘hard fun’
environment (Martinez and Stager, 2013). An educational environment that embraces the
building and making of prototypes as a fundamental component of the curriculum can help
prepare students for continuous adaptation within a culture of rapid technological
advancement (Kiedar, 2014). Integrating these tools into classrooms at all stages also offers
an opportunity to drive the future of innovation and design, with maker approaches
evolving from play into professional practice (Bajarin, 2014).
The educational theorist Ronald Barnett argues, ‘graduates are entering a world that
exhibits global features of challenge, uncertainty, turbulence, unquantifiable able risk,
contestability and unpredictability’ (2000). The integration of technology and social media
in our everyday lives has also reduced the average attention span and student’s relationship
with their learning environment. In her book Alone Together, Sherry Turkle discusses an
over-connected generation disconnected from their surroundings and lacking social
engagement (2011). A potential solution to this issue is to capture student’s attention
through the use of technologies, rather than working to combat the omnipresent existence
of these devices.
The integration of connected and easily programmable devices into design curriculum
offers a unique opportunity to captivate students’ imagination and provide the necessary
skills for participation in the new and emerging domain of the maker-movement.
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Simultaneously, incorporating these approaches into projects that support the creation of
analogue devices allows students to develop from the educational environment with
balanced skills for making and building across mediums. By reviving an obsolete medium
through the integration of emerging technologies, this research aims to spark the creative
imagination of students in the realms of visual and tactile design.

Community-based Design
The design profession is evolving into a more multidisciplinary model where complex
and multi-faceted projects require a variety of designers to share and manage information
as a team (Canniffe, 2011; Whyte and Bessant, 2007). Designers often need to navigate the
complexities of the design problem and consider social and political issues, as well as
experiential and spatial aspects. However, education often highlights independence and
singularity over collaboration and multi-disciplinarity, now key components of the future of
design (Heller and Talarico, 2011; Hunt, 2011; Friedman, 2012). The classic linear structure
of a design project does not fit the real-world model, where team structures bring together
various specialists to work on a design solution.
Designers often fail to understand the complexity of the issues and the depth of
knowledge already known. Design schools do not train students about these complex
issues, about the interlocking complexities of human and social behaviour, about the
behavioural sciences, technology, and business (Norman, 2010).
In his seminal book, Design for the Real World, Victor Papanek delineates that if the
corporate world does not permit socially conscious design, ‘students should at least be
encouraged to work in this manner.’ He further states that, ‘showing students new areas of
engagement, we may set up alternative patterns of thinking about design problems. We
may help them to develop the kind of social and moral responsibility that is needed in
design’ (2005). Although a number of design educators acknowledge this growing need, the
ideal solution to this problem remains largely unresolved.
With the increasing complexity of design problems that are no longer singular, the
design discipline requires multifaceted, interdisciplinary collaboration between teams of
designers. Directly exposing students to organizations that have a grassroots connection to
the community is the first step in nurturing participatory community engagement (Caniffe,
2011; Blair-Early, 2010). In this regard, participatory design should become an essential
component of graphic design education because participatory projects equip and prepare
students ‘to become global citizens’ (Caniffe, 2011).

Research Methodology
This research promotes the integration of community-based design into the design
curriculum through an examination of a collaboration between third-year university
students at Virginia Commonwealth University in Qatar and Mahatat, a public arts
organization based in Cairo, Egypt. Qatar is a rapidly developing small nation in the MENA
Region consisting of a large expatriate population. The University community is also diverse,
consisting of 66 faculties representing 15 nationalities and 282 students representing 40
nationalities. Participating students in the five-week collaboration hailed from nine
different countries. As evident in the table (Figure 1), the class comprised a good balance of
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Qatari and non-Qatari students and provided an internationalized learning environment for
the project that underscored the importance of community-based design.

Figure 1

Student distribution by nationality

Participatory Action Research
Participatory action research is a process that combines knowledge and research with
action, participation, and reflection. The methodology focuses on working with the
community as a partner in research and design. At the heart of PAR is collaborative inquiry,
which calls for ‘engagement with people in collaborative relationships, opening new
‘communicative spaces’ in which dialogue and development can flourish’(Reason and
Bradbury, 2001). Reason and Torbert further define three levels or variations within this
research practice, including first, second and third action research and practice. Blair-Early
applies this approach to design education to underscore collaborative inquiry as its most
beneficial component (Blair-Early, 2010).
According to Reason and Bradbury, first-person action research involves self-inquiry and
provides a foundation through which participants can monitor the impact of their
behaviour. Second-person action research involves interpersonal dialog with the
communities of inquiry. Third-person action research aims to extend these areas to create
impact on the wider community, normally inaccessible to researchers. This final component
of this kind of research may include reporting, publishing or presenting the outcomes of the
research to local, regional or global audiences (Reason and Bradbury, 2001).
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Collaboration in Teams: Six Thinking Hats
Edward de Bono’s ‘Six Thinking Hats’ approach for collaboration was used to help
students develop interpersonal communication skills within their design teams (1999). In de
Bono’s system, thinking is divided into six categories, characterized by coloured
metaphorical ‘thinking hats.’ The principle idea behind this methodology is centred on
parallel thinking, where all members focus on and think about, the same subject at the
same time. For instance, when all team members are simultaneously wearing the
metaphorical ‘white-hat,’ discussions revolve around facts, figures, data and information in
a neutral and objective way. A change to 'yellow hat' thinking stimulates optimistic
dialogue, with all members looking to find the benefits and feasibility of how to do
something. Wearing the 'green hat' allows the team to focus on creative thinking as a
group, including new approaches, alternatives, possibilities, hypotheses, and interesting
proposals. On the other hand, when all team members shift to 'black-hat' thinking, they
collectively reflect on why something does not fit the facts, the system in use or the
available experience. When the group wears the 'red hat,' team members can put forward
their feelings and intuitions without the need for an explanation or apology. Finally, 'blue
hat' thinking helps the group work together to organize and control the entire process using
meta-cognition (De Bono, 1999).

Community-Based Collaboration: Research Overview
First, Second and Third-Person Action Research in the
Classroom
Within the educational setting of this study, the initial phase of the process required
students to complete a personal assessment of their design competencies in order to
develop a sense of self-awareness regarding individual strengths and skills. This first-person
action research methodology asked students to rate their principal skills according to four
complementary acuities including dreamer, tinkerer, storyteller, and wordsmith. Next,
students conducted first-person research to highlight self-inquiry activities within the
classroom environment. This exercise required participants to elaborate on their skills in
order to assess their personal goals for the project collaboration. As a result, groups of
three or four students were created based on these self-identified acuities, with an
understanding that each member possessed a complementary skill required for strong
teamwork. This understanding was an important prerequisite for the second and third
phases of action research.
Second-person action research began internally, with each group of students developing
interpersonal communication skills amongst their team members following Edward de
Bono’s ‘Six Thinking Hats’ methodology for teamwork (1999). This framework for teamwork
was also extended to the collaboration with Mahatat, a regional public arts organization
based in Cairo. Each team of students Skyped with the designers and cultural managers of
Mahatat in order to gain insight and feedback about their project thinking and
development. Students employed participatory methods to collect narratives and cultural
stories from their community that directly shaped their interpersonal interactions. For
example, one team of students comprised of members from three different countries,
collected stories from each culture to integrate into one final narrative. Evaluation of the
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concepts and stories collected from the community occurred throughout the multiple
stages of the iterative development process.
Finally, the third-person action research involved bringing the completed projects to the
community by displaying them in public spaces, encouraging public interaction and
engagement with the final outcomes. The dissemination of the completed projects was an
important extension of third-person research fostering continued dialogue and exchange,
extending the project’s impact on the local community.

Collaboration Based on Acuities
In their book The Wisdom of Teams, Katzenbach and Smith highlight several reasons
why team-based collaboration is highly productive. The most obvious reason is that the
combined and complementary skills within a team far outweigh individual skills, serving to
increase functionality and productivity of a project. This variation of skill and intelligence is
key to enabling teams to address multifaceted challenges with innovation (Katzenbach and
Smith, 1993). Group work facilitates problem-solving, clearly defines goals, develops trust
and confidence, and allows members to become more flexible and responsive to change.
Furthermore, teamwork fosters a social dimension where team-spirited fun becomes a
reward for performance, far beyond the immediate merits or results of a project. However,
the authors also stress that optimal teamwork requires a mix of technical and functional
expertise, including problem-solving, interpersonal, and decision-making skills (Katzenbach
and Smith, 1993). Similarly, psychologist Howard Gardner identifies ‘multiple intelligences’
that when considered in the context of teamwork, can create balanced and productive
groups (1989).
Acknowledging team dynamics and the need to balance skills, an adapted and simplified
model for the design classroom was developed within this study in order to examine
effective teamwork between designers involved in community-based design. The four
collaborative design competencies for student engagement include dreamer, tinkerer,
storyteller, and wordsmith. It is important to note that the process of defining acuities
requires sensitivity to student perceptions of each skill-set, due to associations they might
be perceived as less valuable, even if the student excels in the area. Assigning poetic titles
to the acuities helped reinforce the idea that each skill was a unique and desirable
attribute.
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Figure 2

Collaborative Design Competencies

Students began the exercise by learning about each design competency and
understanding how intelligences are defined differently from person to person. They were
asked to rate themselves according to the four skills presented from highest to lowest
according to personal relevancy. The use of post-it notes to map the four categories with
the entire class resulted in a visual representation of the varied skills of all participants.
Teams were then divided, ensuring that a student with each skill was present in every
group. This approach encompasses more than mere knowledge acquisition, but instead
holistically supports the individuality of each team member by acknowledging skills and
understanding how their behaviour aligns with this knowledge. Furthermore, the process of
identification and ownership of the four skills naturally integrates into a learning process
that promotes design for social enrichment.

Outcomes & Findings
WonderBox Project Overview
In collaboration with the public arts organization, Mahatat for Contemporary Art,
students worked to develop a transportable and fully functional WonderBox for the public.
The project methodology leveraged interactive and trans-media approaches to guide
dynamic cultural and visual storytelling. The overarching goal of the project was to highlight
a cultural narrative and bring the community together to share in wonder-filled storytelling.
In response to the diversity of the multicultural environment of Qatar, students were
asked to develop narratives that consider a moral outcome, truth, reality or issue within
their cultural context. Stories derived from student’s home country or the expatriate
community living in Doha. Next, students were asked to identify areas to elevate or
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enhance with new technologies by considering the fantastic, supernatural, absurd or
humorous components of the story. Students incorporated at least one optical technique
with their collected narrative while considering Barbara Maria Stafford and Frances
Terpak’s series of questions from the book Devices of Wonder:
How do we bring vanished mechanisms into our midst again so they can provide
substance to the thinned formats of virtuality, thoughtful alternatives to the automated
logic of cybernetics? How can we encourage the cognitive-not just commercial potential
of liquid software, virtual hardware and sensor-based interactivity? (2001, p.1).
The functional goal of the project was to trigger a sense of wonder in the audience using
analogue mediums in combination with digital techniques including sound, light,
projections, motors, sensors or other techniques. The integration of emerging technologies
and techniques into classroom discussions included the introduction of Arduino-driven
programming such as the Flipbook Kit and the use of iPhone/iPad projection techniques
such as holograms. Students were also asked to consider how their WonderBox could
function independently as a self-contained object and as part of a performance, such as a
storytelling experience in a public setting.
Students met with Mahatat on a bi-weekly basis using Skype to receive feedback and
ask questions about process, technique, and technology. Through written reflection using
blogging tools, students were also asked to articulate the relationship between cultural
preservation and public engagement. Formal assessment evaluated student's ability to
employ the tenets of visual communication, including composition, information
organization, symbolic representation, typography, aesthetics, and the creation of
meaningful images. Evaluation of the internal and external form of the boxes addressed
issues of innovation, narrative, functionality, interaction, user experience, memorability,
technology, and visuals.

Visual and Technical Outcomes
Students worked in groups containing three or four people to revive the magic of
traditional WonderBoxes by developing prototypes in English and Arabic while considering
the need for both functionality and portability. Working through virtual means to
collaborate with Mahatat, students produced a collection of devices for display in a series
of public settings. These holistically immersive experiences aimed to answer the call for
culturally attuned entertainment, with inspiration drawn directly from the community
itself. In so doing, the project aimed to cultivate cultural and artistic storytelling across the
MENA Region.
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D EEP S TATE W ONDER B OX

Figure 3

DeepState WonderBox (Internal view): A revitalization of the traditional peep show box
technique using light as a metaphor of force. As the viewer slowly moves through four
wooden peepshow boxes, crafted in a half-circle arc, an allegorical story of resistance and
self-worth builds. (Students: Maha Akl, Dana Chua, and Brandon Geib)

D ONKEY L ADY W ONDER B OX

Figure 4 Donkey Lady WonderBox: The peepshow box contained four different scenes and allowed
viewers to interact with each lesson by turning a handle that rotated the scene. (Students:
Aisha Al Muzafer, Malak El Zahed, and Sara Ebrik)
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Figure 5 Donkey Lady WonderBox: The use of iPad projection within the box generated a nostalgic
lighting effect while the exterior combined sedu patterns from the Gulf-region with the
Egyptian and Lebanese wheelbarrows to make the box portable. (Students: Aisha Al
Muzafer, Malak El Zahed, and Sara Ebrik)

T HE W ONDER B IKE

Figure 6 The WonderBike: Viewers activate the piece by riding the bike that is central to the work,
causing narration to play, while symbolically joining the main character on her journey.
The narration encourages viewers to discover a miniature world that compliments the
audio. (Students: Wurood Azzam, Noof Al-Buainain, Maryam Al Meraikhi, and Michael
Walker)
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Figure 7 The WonderBike: The narration and animations that play on the wheels of the bike attract
additional viewers from afar to join in the spectacle of the storytelling experience.
(Students: Wurood Azzam, Noof Al-Buainain, Maryam Al Meraikhi, and Michael Walker)

A LIBABA W ONDER B OX

Figure 8 AliBaba WonderBox: An integration of theatrical narration with a series of techniques
including two-peepshow boxes, a praxinoscope and a flip-book. Interactive features
encourage the audience to interact with story components and illustrate action scenes by
allowing viewers to see the characters move in an engaging manner. (Students:
Abdulrahman Anwar, Nabila Lubay, Noora AlFadala, and Shahad Al Malki)
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Figure 9 AliBaba WonderBox: A purpose-built tower displays the four techniques, visually connects the
boxes and transports the elements for public performance. (Students: Abdulrahman
Anwar, Nabila Lubay, Noora AlFadala, and Shahad Al Malki)

Qualitative Feedback From Students
Upon completion of the project, individual feedback was collected from each student
using a short-answer questionnaire as a written assessment of the project’s learning
outcomes. The questionnaire was designed to assess the student’s role in the collaboration
and its relationship with his/her self-defined skill. Each student was asked to assess the
project’s strengths and weaknesses and the overall collaboration, along with a detailed
evaluation of each team-member. In addition to classroom feedback and faculty
observations, individual discussions were initiated in order to assess, confirm, reinforce or
challenge views expressed by the groups.
The overall findings indicate that encouraging students to work in a collaborative
manner with a community-based organization helped cultivate a deeper sense of curiosity,
interest and engagement in the design process. Students also acknowledged the value of
collaborative teamwork in general, noting that it made the project more meaningful and
productive.
Working in this group for the Wonderbox project was definitely a huge learning
experience for me. Being a part of this team facilitated and enhanced my understanding
of the project to a deeper level. Our team had weekly small yet detail discussions with
each other to make sure we all have the same understanding. Our teams dynamic were
very flexible and all of us felt free to share our ideas and knowledge with each other,
and that definitely made the whole learning process more interactive, interesting and
WONDERFUL.
In reviewing student responses, the introduction of Edward De Bono’s ‘Six Thinking
Hats’ collaborative techniques into classroom dialogue helped students articulates how
team dynamics functioned, including internal debates and design processes.
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By wearing the green hat, we all came up with broad ideas and concepts. It was hard at
the beginning not to think about the obstacles, but we forced ourselves to maintain
wearing the green hat.
We had a lot of different ideas, it was time to put on our black thinking hats on and
eliminate ideas and focus on one concept that we thought was different from the rest.
In regards to the four collaborative design competencies, most students felt that they
remained in the same role as their initial self-identified acuity. Although some crossed-over
to utilize a broad range of competencies, many agreed that their acuity was an important
component of their ability to manage the project’s complexity.
I feel that my role was different throughout different times of the project depending on
the ‘thinking hat’ but most of the time I was a tinkerer.
I enjoyed working with the different members of my group and felt that I have gained
new skills or techniques from each one based on their strengths whether its story
telling, or technology for example.
An exception to this was a group consisting of otherwise high-achieving students who
insisted on forming a group together, even though the faculty strongly advised them to
follow the acuity-based approach. All four members of the group were tinkerers, with
strong technical skills similar in nature, and this proved to be an impediment to the overall
performance of the group. The team-members’ strong personalities and ambitious goals
created conflict and further worsened by language barriers that contributed to
communication obstacles. An opportunity for cultural exchange ended in perceptions of
isolation and frustration for one student:
Overall, the biggest problem (in my view) was lack of communication. I felt especially
left out of the loop in regards to what my team was planning. […] I would have to
continually ask for translations in order to understand what was going on. I think in
some ways this was good; it helped me learn how to work in a group composed
primarily of people from different cultures. I just wish that I could have done more work
for our group.
The complexity and depth of the project and collaborating with a professional
organization, set a precedent that motivated students to aim for goals that were difficult to
achieve given the time-constraints and limited resources of the project:
I think I struggled from a lack of knowledge regarding physically putting together my
conceptual and well-mapped ideas. I also think I suffered from my eyes being too big for
my stomach as they say. Or thinking I could do more than I was actually capable of.
It was really interesting working with an organization like Mahatat, but Skyping was the
biggest issue because they were not able to see our ideas physically.
The findings also demonstrate that the third-person action research seemed to be the
most rewarding to the students, providing them gratification in witnessing the impact they
had on the wider community and reinforcing their commitment to participatory design.
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The feedback we received from the community was extremely endearing and wonderful
that we couldn’t stop smiling afterwards because we genuinely felt grateful that they
appreciated our hard work. I usually don’t feel this proud about a project much like this
one. I honestly felt like it didn’t matter what grade I get because this experience was
more valuable and rewarding than anything a mere studio grade could give me.
I was fascinated to see not only children were interested, however, adults and even
businessmen were looking closely at to what we put in front of them. […] Overall, It was
an amazing experience; all the hard work was worth it.
This was confronting the reality and giving a project that was intended for the
community to the community. It was also exposing design to people who probably don’t
have the time and resources to see an art/design exhibition themselves. We also learn
our project weakness and strength just by seeing people who are non-designers interact
with the Wonderboxes.
Students found the collaboration with Mahatat useful in helping them to understand
community-based design in a participatory manner.
The meeting i think helped out a lot and allowed us to look at things from other
perspectives and we started thinking about some things in more detail for example the
suggestion of the narrative whether it was more about the history and the purpose of
the story. [...] We were very keen in making our narrative and intercultural story.
Some of the frustrations and difficulties expressed by students specifically in response
to the connection with Mahatat was the conflicting feedback they received from various
members within the organization. In some cases, these responses conflicted with faculty
feedback or the overall project direction. During critique, one student mentioned the
reason their group ‘was stuck in a cycle of prototyping with no solid direction’ was because
of conflicting views between the faculty and Mahatat. The challenge of what to prioritize in
the project progression was an initial obstacle that may have hindered the group’s project
temporarily. However, through group discussion and self-reliance on their team decisions,
students learned to navigate the process in order to resolve the problem and move on to
the next phase.

Qualitative Feedback From Mahatat
Mahatat expressed the importance of involving students in reviving an old world
tradition and highlighted the benefits of ongoing partnerships and how it can advance
regional community dialogue through focused action research. The organization also noted
that the collaboration was an important opportunity to involve professional artists and
designers with university design students early on in their careers. Even further, the
experience of working with students and academics, alongside the community, expanded
the reach of the art organization.
Scrolling through the students' blogs and during the virtual presentations we were
impressed by different creative ideas, implementation, and progress. I hope that our
feedback was helpful to the students and that some of them will, in their future,
consider engaging in participatory and collaborative community art and design projects.
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Project Reflection From Students
In addition to the first evaluation form, supplementary feedback was collected a month
after the collaboration in order to understand the strengths and weaknesses of the project
impact and experience, providing students with greater time for reflection. The following
qualitative data outlines the perceived strengths and weaknesses of the collaborative
experience, submitted anonymously in Spring 2015 (Figure 10).

Figure 10 Responses collected a month after the project was completed grouped into three categories
to reflect perceived strengths and weaknesses of collaboration as it affects each student
individually, the group as a whole, and the work produced.
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Conclusion
Undergraduate design education should continue to develop collaborative communitybased participatory projects in order to address the changing role of design in an
increasingly complex and culturally diverse landscape. Students express that collaboration
increases their self-awareness, interpersonal skills and provides them with important
experiences that help them produce engaging, high-quality work. Collaborative communitybased projects also provide a unique opportunity to help students learn directly from
professional public arts organizations like Mahatat. Students articulate that their
experiences with the community fosters their sense of commitment and civic responsibility
connects them with their society and allows them to experience the true value of design.
Increased collaborative opportunities between students and public arts organizations
would encourage projects to develop from within communities with the support of design
students.
Participatory action research and collaboration can have a lasting impact on student
learning, leading to innovative multi-faceted projects that leverage a complementary skillbased approach to teamwork. The integration of developing technologies with
contextualized and meaningful frameworks allows young designers to adapt to an evolving
professional practice without sacrificing design’s agency and responsibility.
The next phase of this research could encourage students to gather stories from the
community and transform them into narrative formats. Collecting local narratives can help
students cultivate a deeper understanding of the discourse of ‘culture’ as a voice
represented through storytelling. Rather than retelling pre-existing fables or tales, this
process may help students synthesize local knowledge and seek a closer relationship with
the chosen narratives. In this regard, young designers can connect their educational
experience and creative expression to the needs of the broader community by engaging
with new untold stories. These projects might help bolster collaboration across disciplines
with consultation from highly trained specialists and provide time to create close
relationships with community members. Increased participation and public interaction, an
essential component of the project, would also help with the assessment of the project’s
impact, leading to further opportunities to renew interest in the traditions of storytelling.
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Abstract: As new approaches to Design Thinking emerge, mindfulness and other
related abilities are discussed as skills that should be made explicit in Design
Education. Research on the topic of mindfulness spans about four decades in
various fields of study and several streams of research approaches have
expanded the ways it is described. Diverse human qualities that are associated
with these practices are also deemed important for designers. Whilst this is so,
Design literature does not appear to explore detailed ways to integrate it into
design-learning environments. This propositional paper seeks to establish the
conceptual approach behind the argument that a Systemic-Mindfulness-Device
(SMD) can make the role of mindfulness explicit in Design Education and enhance
a designer’s inner awareness. Inner awareness is considered fundamental to also
enhance awareness of our relations with others and with the world, which is
important for emerging participatory and co-design contexts. That being said, it is
also reasonable to assert that all Design choices have a relational aspect to it,
whether explicitly as co-design or in more traditional contexts. A SMD is
understood as a reflective tool embodying and merging mindfulness, mapping,
and systems thinking in order to blend mindfulness into designerly processes of
learning.
Keywords: mindfulness; systems thinking; visual mapping
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Introduction
Thinking about Design ranges from considering ‘small’ problems such as aesthetics,
image and fashion, to Design Thinking as an approach to designing participatory systems
that tackle ‘big’ issues with design briefs that aim to manage subjects like global warming
(Brown, 2009). Juul-Sørensen (2014) calls this designing for the 99% of people for whom a
luxury product is clean water as opposed to an expensive handbag. This ‘big’ issue Design
Thinking is increasingly the approach to Socially Responsible Design (Young, 2012). In these
approaches, designers come together with stakeholders to achieve innovative system
models that rely on new skills, including mindfulness (Howard & Melles, 2011). Owen
(2007) considers these new skills to be tacit in Design Education and suggests the need for
them to be taught explicitly as Design competencies. Young (2012) concurs with this view
that the role of mindfulness can be made more explicit. Rojas (2013) suggests that Design
Education may profit from the inclusion of mindfulness to cultivate cooperative human
qualities. He proposes that:
If mental training disciplines that aim to ultimately foster cooperative human qualities
can be inserted within existing structured reflective disciplines in an educational
context, then rising design students may progress into professional endeavours with
higher potential of making more sustainable and socially responsible choices (ibid, p. 1).
Mindfulness and related concepts are found in Design literature in several relevant
contexts. Young (2012) suggests that such practices may promote trust and empathy and
help address ethical behaviour considerations that support social responsibility. Niedderer
(2013) describes mindfulness as a mindset that considers different perspectives and as key
for designing for behaviour change. Vyas & Young (2011) claim that it promotes more coowned Design output that addresses real human needs. And Vyas (2014) has investigated if
mindfulness can also promote virtues associated with eco-centricity in co-design teams.
Others have contrasting views on these social and ethical considerations. Stairs (2009), for
example, considers the outpour of interest in socially relevant design as trendy, and
suggests that there must be an increase of design sales because of the fetishizing of social
relevance. Akama (2012) highlights the central role of Design in influencing ideas and
behaviours, thus making what’s ‘right’, ‘desirable’ or ‘admirable’ an important Design
concern. At the same time she critiques discourses that attempt to embed ethics within
Design and views them as a way of abstracting values and imposing ideology. She
emphasizes the importance of forging aware relational connections that bring forth
openness, empathy and mindfulness and offers a view on the prospective impact of
awareness of self, others and the world:
True, long-term sustainable change towards building and creating an ethical practice
cannot come from being told what to design or choosing the ‘right’ values to adopt.
Neither does it come from simply undertaking community-based projects, taking up a
social cause or deploying participatory methods. […] It requires active creation and the
practising of practice that is truly human-centred and aware – aware of oneself, of
others and the world we live in. It is a day-to-day application and manifestation, not
merely a mechanical repetition. The significance of this being a practice is that it is a
transformation and evolution of ourselves in bringing an awareness and embedded-ness
to what we do everyday (ibid: p. 1).
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She makes a vital point that ideological arguments place overstated ethical judgment
calls on designers when agendas, people and politics also determine Design outcomes.
Instead of ‘rationalistic ethical design discourse of axiomatic moralistic injunctions’, she
proposes self-awareness and transformation through interconnectedness, self-awareness
and reflection (ibid, p. 7). Akama & Light (2015) see mindfulness, not as a goal, but as a
pathway for self-realization and a discovery of new ways of relating to others. If we adhere
to this view that steers away from abstracting values or imposing ideology, and that
considers potential transformation through a kind of reflective self-awareness, then the
merits of such view should be explored in order to support the reasoning behind a SMD. In
order to construct this argument, this paper first explores descriptions of mindfulness and
related terms in Design literature and in other fields. This analysis, complemented by
notions of mapping and systems thinking relevant to Design, will then yield a rationale for
the construct of a SMD. And finally, a preliminary view of the implementation of an early
version of a SMD to a design-learning task will be described.

Overview of mindfulness and related concepts
This section examines ways in which mindfulness and other related concepts (such as
meditation, presence, awareness, attention, consciousness, stillness, reflection, focus and
relationality) are described in Design and in other fields; explores how these are relevant to
Design concerns; and synthesizes a material definition of mindfulness that will help frame
the rationale of a SMD.
Spencer (2008) considered the benefits a designer may gain from meditative practices
including conceptions of stillness and mindfulness. In his work, stillness is described as a
shift in perspective that fundamentally changes, to a non-attached way, the manner in
which we relate to arising experience and to the objects of our perception; and mindfulness
is understood as a non-judgmental way to notice the nature of experience and to engage
the practitioner fully in the present moment. He extracted a number of benefits relevant to
designers that are associated with such disciplines. Some of these are: presence, focus,
empathic recognition leading to skilful interactions and effective interpersonal
relationships, sustained attentive awareness, and reduced hazy states of mind. He
concludes that such mental states help draw attention to tacit desires, attachments or
aversions, and assist in letting go of attachments thus balancing the way designers respond
to a Design situation. Rojas, Spencer & English (2012) sought to improve understanding
about the dynamic development of designers’ professional self-awareness. They introduced
the concept of stillness, framed as a competence of Design Intelligence that is displayed
during uncertain situations of Design practice. Stillness in this case is defined as mindful
awareness and reduced habitual reaction, and their claim is that by experiencing this state
of mind, a designer’s perception is less fixated, thus becoming open to the full potential of
Design situations and transforming themselves and the world through Design.
Akama & Light (2015) frame a description of mindfulness against the notion of
mindlessness when designing. This view highlights a reflective and collective awareness of
our relational existence in broad ecologies. They use the term ‘reflection’ contrasting it to
critical reflection, in that mindful open-ended reflection is reflection undertaken as
mindfulness, where reflection itself is experienced and not used to reflect on experience.
Furthermore, they suggest that mindlessness in living and in designing may lead to poorly
considered ecological outcomes. In their view, designing makes an unaware contribution to
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a disconnected view of how our lives are implicated with other constituents of the world,
thus causing systemic impact and unsustainable futures. From their perspective, designing
mindfully may raise awareness of unsustainable impacts and possibly promote a less
materialist culture. Young et al. (2001) relate similar views to the context of Design
Education. They suggest that the current focus of Design disregards wider social
implications and that we need to be mindful of our unconscious world-views and our tacit
assumptions. Furthermore, they suggest a new approach to Design Education that
embraces the challenge of realigning designers’ values so that Design can act as a catalyst
for positive, sustainable change that honours a world we would want for future
generations.
This call for action to create systems that address issues of social responsibility and
sustainability is multidisciplinary and other fields share complementary points of view with
Design Thinking in this sense. Goleman (2013), for example, proposes that a slow-motion
systems crash is approaching because of how human systems affect global systems that
support life. He further suggests reinventing business for the long future by finding shared
values that support all stakeholders. Scharmer & Kaufer (2013) speak of a shift from egosystem to eco-system awareness that involves walking in the shoes of other stakeholders by
developing the capacity to suspend old habits of thought, to see the world with fresh eyes,
and to empathize by seeing situations through the eyes of someone else. Capra & Luisi
(2014) define a sustainable society as one that ‘must be designed in such a way that its
ways of life, businesses, economy, physical structures, and technologies do not interfere
with nature's inherent ability to sustain life’ (p. xi). In their point of view, societies need to
understand that the material world is a network of inseparable patterns of relationships
and that the planet as a whole is a living, self-regulating system.
Young (2012) proposes that metic tendencies, which are relevant to mindlessness, are
part of Design’s current dysfunctions. These attributes in designers may lead to ambiguity,
subterfuge, loss of empathy and distrust in the design process. Metic intelligence is
described by Raphals (1992) as an attitude of mind or mode of action acquired through long
practice of repetition of similar tasks, and frequently displayed without conscious
deliberation. It is a ‘knack’ or ability to respond spontaneously to changing circumstances
that is often associated with trickery, cunning, obliqueness and deception. Alternatively, it
can also be viewed as a resourceful intelligence, fused with moral qualities and harnessed in
the service of a legitimate cause. This fluid ability is akin to the tacit skills acquired overtime
through design learning and practice in the continuous engagement with design’s ambiguity
and uncertainty. Young (ibid) likens it to the concept of ‘artistry’, defined by Schon (1991),
as a competence displayed by designers in unique, uncertain and conflicted situations of
practice.
The way Metic tendencies show pertinence to mindlessness is in that their expression
may display, to a certain degree, a lack of conscious deliberation. A point of view from the
field of Psychology by Langer (2014) on mindlessness supports this notion. She says that we
tend to mindlessly cling to rules and categories through repetition and practice.
Mindfulness literature in other fields suggests that we are all, at any given moment, either
mindful or mindless; and that mindfulness is awareness devoid of judgment or of singleminded labelling, cultivated by paying attention in a particular way (Kabat-Zinn 2005;
Langer 2004). According to Djikic (2014) the purpose of mindfulness is to address
mindlessness, which is associated with: (1) a lack of choice that stems from being
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dominated by old categories, and (2) a serious and dangerous mismatch between wellentrenched cognitive categories and the emerging (and rapidly changing) world. In other
words, a kind of ‘autopilot’ approach with rigid biases and predetermined rules that may
resist the ever uncertain and changing nature of reality (Yeganeh & Kolb, 2009). This is akin
to the ambiguous and uncertain nature of designing.
A vast body of literature exists in a variety of fields on the topic of mindfulness. This
practice originates from Eastern traditions and is interpreted and applied to Western
research mostly with a focus on it’s potential benefits on physical and mental health, as
well as on the suggested emergence of human qualities like: empathy (Shapiro et al. 1998;
Krasner et al. 2009), spontaneous non-egocentric action (Rosch 1997), social connectedness
(Hutcherson et al. 2008), compassion and eco-centricity (Austin 1999). The term
‘mindfulness’ is used both to describe a process as well as it’s result. Mindfulness (as a mind
state) is cultivated by practicing mindfulness (as a method). In the Buddhist tradition Nhat
Hanh (1976) explains it like this:
Mindfulness is at the same time a means and an end, the seed and the fruit. When we
practice mindfulness in order to build up concentration, mindfulness is a seed. But
mindfulness itself is the life of awareness: the presence of mindfulness means the
presence of life, and therefore mindfulness is also the fruit (ibid, p. 14).
Terms such as: meditation, awareness, attention, concentration, observation,
consciousness and focus, are used interchangeably to contextualize and refer to what this
attitude of mind is, or can be. And, while the term ‘mindfulness’ may not used explicitly or
as the main term in all contexts, literature in topics of leadership and social innovation refer
to relevant terms such as ‘awareness’. In this sense Scharmer and Kaufer (2013) state:
The quality of results produced by any system depends on the quality of awareness
from which people in the system operate. The formula for a successful change process is
not ‘form follows function’, but ‘form follows consciousness’. The structure of
awareness and attention determines the pathway along which a situation unfolds (ibid,
p. 317).
Goleman (2013) makes a similar point:
Systems awareness helps us grasp the workings of an organization, an economy, or the
global processes that support life on this planet (ibid, p. 4).
Mindfulness as a method is a form of training attention, and well-developed attention
skills have been linked to high-levels of performance and excellence (Wallace 1999;
Goleman 2013). Through mindfulness practice, the areas of the brain that control attention
become structurally improved and activated (Lazar et al, 2005; Austin, 1999). Moreover,
studies in the field of Physics suggest that the act of paying attention not only has a direct
effect on what is observed, but it is part of the nature of its reality. Particles at the quantum
level exist only as potential, or ‘tendencies to exist’ until observed, and their properties can
only be understood in terms of their interaction with the observer (Capra, 1982). A series of
studies known as the Princeton Engineering Anomalies Research (PEAR) have suggested
that ‘reality is created by each of us only by our attention’ (McTaggart 2001).
Literature recognizes two predominant streams of mindfulness research and practice:
meditative mindfulness and socio-cognitive mindfulness (Yeganeh & Kolb, 2009; Djikic,
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2014). Meditative mindfulness is associated to work like that of Kabat-Zinn (1990), which is
influenced by traditional Buddhist meditation and where the breathing cycle or body
sensations are used as objects of attention deliberately observed throughout sustained
discipline overtime. Recognizing the ‘Observing-Self’ (Deikman, 1982) is another known
approach that claims that to the extent that we are able to observe the contents of our
consciousness, we are no longer completely embedded in or fused with such content
(Shapiro et. al, 2006). Suggested human qualities of mindfulness such as socialconnectedness and eco-centricity as mentioned, are generally associated with research in
meditative mindfulness.
Langer (2000) defines socio-cognitive mindfulness as a process of ‘drawing novel
distinctions’, with emphasis on situational awareness and context. She clarifies that whilst
the qualities of mindfulness as emerging from this work are ‘strikingly’ similar to Eastern
concepts, this definition of mindfulness does not consider the moral idea that a mindful
state leads to spontaneous right action (Langer, 2014). She does, however, conduct
research that suggests a non-dualist view of the mind and the body (Langer, 2009), which is
relevant in Eastern philosophical contexts. In this approach the mindfulness techniques
revolve around actively noticing ‘new things’ or differences about a familiar object, person,
situation; engaging in new ways with habitual or skilful action; and embracing uncertainty
through relabeling absolute or unconditional truths as probability statements. Yeganeh &
Kolb (2009) describe other supplemental practices of socio-cognitive mindfulness such as:
placing value on doubt, looking for disconfirming data and producing new ways of thinking
and acting. A way to contrast these two approaches to mindfulness is that, meditative
mindfulness suggests effects that arise overtime and post-practice, and socio-cognitive
mindfulness claims an immediate heightened state of involvement and wakefulness or
being in the present (Langer, 2000).
Nonetheless, traditional Eastern approaches do promote a kind of ‘attention-in-action’
that is pertinent to the situational context of socio-cognitive mindfulness. Time-honoured
meditative practice is often associated with sitting in place for a period of time while
engaging with objects of attention. It is a kind of introspective journey of cognitive
perception. This is attention training that results in post-practice effects that ‘slowly
permeate your life’ (Spencer, 2008: p.315). Yet, these traditions have many examples of
situational ‘attention-in-action’ mental training as well. Zen Buddhism practices such as
walking meditation, archery, calligraphy and tea ceremonies seek to perfect performance
through present-moment engaged action. Still, the teachings extend further to common
daily experience. Nhat Hanh (1976) teaches that:
There are two ways to wash the dishes. The first is to wash the dishes in order to have
clean dishes and the second is to wash the dishes in order to wash the dishes (ibid: p. 4).
These teachings aim to train a person to actively attend to the details of their immediate
experience of action engagement as they emerge. This attention training attempts to
remove the need to prioritize and/or focus on outcome, and assigns value to enhanced
awareness of the process as it unfolds. The socio-cognitive approach for mindful
engagement leads to the same result through an alternate view of the process. In this
approach, the effort to elicit being in the present throughout the action, is not by
deliberately focusing on the process details as they emerge, but through seeking novel
distinctions in, and of, a process that is usually familiar and habitual; or where ‘rules and
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routines are more likely to govern or over-determine our behaviour’ (Langer, 2000).
Whether novelty is eventually recognized is irrelevant because the process of seeking
novelty is what promotes mindful awareness.
Returning to Design concerns, a Design approach known as Mindful Design has as its
base the theories of socio-cognitive mindfulness. The concept of Mindful Design has been
introduced by Niedderer (2013) to ‘describe how design objects can be designed to
facilitate mindful attention of the physical and social actions within which they are used and
of the consequences of these actions’ (p.4567). This view frames Mindful Design in relation
to existing approaches of design for behaviour change and expands the understanding of
socio-cognitive mindfulness through modifying expected functions of objects. In this case,
awareness is created by the ‘physical or symbolic disruption’ of a designed object’s
function. She explains that:
Mindful Design facilitates a process of conscious decision making by creating awareness
of one's own behaviour and shifting the focus from an external to an internal locus of
control through mindful reflection (ibid: p. 4567).
The way this mindfulness approach adapts it’s socio-cognitive mindfulness base, is that
the unexpected new or omitted feature of the designed object is the cause for the
situational change in attention. This mechanism differs from encouraging a voluntary and
deliberate engagement with an object of attention, to a disruption in habitual perception
through omission of an expected function, or addition of an unexpected one. Whilst this is
an explicit understanding of mindfulness, its focus is to have an effect in users of a design as
opposed to designers.
Akama (2014) brings to design discourse the Japanese concept of ‘Ma’, which is parallel
to the concept of mindfulness. She describes it as a way to awaken our senses to the ‘inbetweens of design’, which ‘often fall out of conscious attention’. Her claim is that this is
central to designing with others. Generally Ma is understood as gaps, pauses, and spaces
between; but also as a definition of ‘self’ as a function of relations with others as opposed
to an isolated entity. This between-ness refers to how relationality is experienced or
perceived, and more importantly, she claims, it helps to build awareness of the multiple
dimensions in which designing takes place. She describes the process as an attuning to the
relational dynamics to turn attention and awareness towards the concerns and movement
of the collective, situating the designer in ‘inter-relatedness – designing, transforming and
becoming’ (ibid, p. 4).
This awareness of relationality is relevant to a very useful model of awareness from a
field called Interpersonal Neurobiology. This field explains the science behind the notion
that the internal attunement and self-regulation of mindfulness actually fosters
interpersonal benefits (Parker, Nelson, Epel & Siegel, 2015). This implies, that whilst all the
suggested effects of mindfulness have relational relevance, it is through transformation of
individual inner awareness that this is accomplished. Malik (2009) supports this view and
asserts that all global change has as its basis the shift of consciousness of the individual. So
far, this paper has reviewed many different ways in which mindfulness is described,
understood and applied. The concept of ‘integration’ (Siegel, 2010), from the field of
Interpersonal Biology captures a scientifically sound synthesis of mindfulness that fits well
with the material description sought in this discussion. This will be explored in the next
section against notions of systems thinking and mapping to create a rationale for the SMD.
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This section will conclude with a basic description of mindfulness as understood by this
paper. From the reviewed literature, it is reasonable to suggest that the basic components
of mindfulness are attention and awareness. Mindfulness, as a method, is a way to pay
attention that is deliberate, usually to a chosen object of attention, and with the intention
of it being non-judgmental, or objective. It is possible to practice mindful awareness of any
aspect of any process, as well as to just attempt to reach an open state of awareness of
anything that emerges into the field of attention. This is also known as presence (Parker et
al., 2015). For this discussion, mindfulness is understood as a deliberate way to sustain
attention of inner aspects, in other words inner awareness. Such inner awareness can be of
aspects of the body such as sensations or awareness of processes (like breathing), as well as
an objective exploration of processes of the mind, or of perception. The initial proposition
of the Systemic-Mindfulness-Device, as it will be explained, considered personal and
professional Design values as the explored objects of attention, and as integrated systemic
elements. The next section will consider this basic view of mindfulness and complement it
with notions of systems thinking, mapping and integration to consolidate a rationale of the
SMD as proposed.

Integration, systems thinking, mapping and values
Siegel (2010), as one of the leading voices of Interpersonal Neurobiology, has proposed
a model of what he calls consciousness integration. Integration in his work is a
multidisciplinary theory relevant to systems thinking and complexity theories. This field
asserts that: (1) a system is composed of individual parts that interact with each other; (2)
this system is optimized when it is integrated; (3) integration means that individual
components are differentiated (their uniqueness is honoured), and then linked; (4)
optimization of the system leads to self-organization and the emergence of properties
which are more than the sum of its parts. Siegel’s model of consciousness integration takes
the form of a visual metaphor called the ‘Wheel of Awareness’ that views the mind as an
emergent property of the activity of neural linkages and relationships (or relationality as
discussed in this paper).
This model integrates consciousness through an attention and awareness process (akin
to mindfulness) that seeks to integrate aspects of an individual’s perception through
differentiation and linkage of such aspects. These elements radiate out of a ‘hub’ of
awareness that allows the exploration of the objects of awareness against awareness itself.
Siegel describes this inner awareness process as a reflective practice of focusing internal
attention on the mind with openness, observation and objectivity. He claims that it is
relevant to relational dynamics in that mindfulness promotes neural integration out of
which emerge prefrontal brain functions such as intuition, attuned communication, and
empathy among others. The Systemic-Mindfulness-Device is founded on this theory of
integration viewing the inner aspects of a designer as a system and adapting it to aspects
relevant to Design.
The SMD is a visual model, which is uniquely relevant to the language of design. Owen
(2007) asserts that all designers work visually and bring common view to concepts
otherwise imagined uniquely by members of a group. Vaughan & Akama (2009) advocate
visualization as a way to frame and communicate knowledge discovery within the language
and actions of design. English (2009) has reported on the value of integrated visual maps for
exploring complexity through multiple perspective problem framing. He contends that such
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visualizations influence designer awareness and may represent the cognitive structure of a
designer. Furthermore, he claims that the process facilitates reflective self-exploration,
considers the design space from different points of view and reveals potential for
agreement by integrating conflicting points of view in design situations that incorporate
different stakeholders (ibid). Also, visual maps are described in Design in ways relevant the
relational linking of differentiated aspects of systems. Sevaldson (2001) says designers use
visual thinking to create generative diagrams that establish relations between described
entities; and English (2008) describes relational ways of seeing to map design space in order
to see ambiguous concepts concurrently from different perspectives. Stevaldson (2013)
proposes the approach of Systems Oriented Design using rich visual maps to actively inquire
systemic interrelations. Systems thinking literature refers to such relations as interactions
from which an ecological awareness of systemic qualities emerge (Stowell & Welch, 2012).
They suggest that ‘a system’s existence is essentially a description of systemic qualities
perceived by an observer - whether this person is a creator or user of that system’ (ibid:
p.13). If a system’s existence is fundamentally a description of such interrelations, then a
rigorous understanding of a system must include awareness of its multiple aspects and their
relationality. Visual mapping seems to be efficient in aiding to capture, consider and
establish interrelations of aspects of a system and promote exploration that is generative,
reflective and relational.
In synthesis, the SMD is a visual tool of integration of a designer’s professional inner
awareness. If inserted in designerly ways of learning, it makes mindfulness explicit in Design
Education. The last elements to describe in this rationale of the SMD are the aspects of the
system as relevant to Design. Siegel’s Wheel of Awareness is composed of an awareness
hub in the centre, and of aspects of individual perception at the rim. The SMD is proposed
as a visual map where the ‘hub’ is represented by a designer’s observing-self from where
important aspects of inner awareness of a designer radiate. And these aspects of inner
awareness to be integrated are designer’s personal and professional values (understood as
a designer’s judgment of what’s important and standards of behaviour).
Values are important in Design and other fields. Goleman (2013) says that inner focus
attunes us to our guiding values. Langer (2014) asserts that values create a context that
influences sense perceptions. Schon (1987) points to the dissatisfaction of failing to
recognize and respond to one’s own value conflicts. Young et al. (2001) speak of the
challenge of realigning designers’ values for the benefit of future generations. Lawson
(1997) states that design inevitably involves subjective value judgement and explains that
questions about which are the most important problems, and which solutions most
successfully resolve those problems, are value laden. He further describes ‘guiding
principles’ as operating ideas, beliefs and values that develop over a Design career. Akama
(2008) found that values emerge and are inscribed in designers’ practices, yet also that to
be able to become reflective of the values of others it is necessary to be self-aware of one’s
own.
In this light, the SMD views a designer’s inner awareness of values as a system. The
individual aspects constituting this system are the designer’s values, everything that is now
important including in the role as designer. These aspects radiate out of a centre ‘hub’
which is represented by an observing-self, or an observing-design-self; which is understood
as the entity that differentiates (honours the uniqueness), and then links (highlights the
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relationality) of the distinct components. Recognition of the observing-design-self may aid
to discern the state of being aware from that which we are aware of (Siegel, 2010).

Conclusion
In conclusion, a Systemic-Mindfulness-Device is a visual tool that merges mindfulness
with designerly ways of learning to make mindfulness explicit in Design Education. The SMD
rationale accomplishes this by viewing a designer’s inner perception as a system to be
integrated, where personal and professional values are the aspects of such system radiating
from an awareness ‘hub’ pertaining to the designer’s observing-self. If designers are part of
the Design problem (Spencer, 2008), then a designer’s values must influence directly all
aspects of the designing process. To view a designer’s value system as the systemic aspects
of a designer’s inner awareness in a process of integration can lead to important results.
Firstly, Lawson (1997) asserts that guiding principles not only are at the root of the
satisfaction designers take form their work, but he argues that it is the existence of these
ideas that allows us to see Design as a form of research. Furthermore, he believes they are
the source of ‘primary generators’ in a Design project. If designers are designed by
designing (English, 2009; Vaughan & Akama, 2009b), and if they transform themselves and
the world through Design (Rojas et al., 2012), a direct way of making that process explicit
and seeing the evolution of our own Design-Self (Rojas, 2013) is by a disciplined process of
reflective engagement with a SMD.
In preliminary observations of engagement with an early version of a SMD, first-year
graphic design students where given the visual tool as a Design Thinking academic exercise
of the investigation phase of a Design process. The instructions where to map what’s
important now, including in the role as designer as one of the primary nodes; and radiating
from a centre observing-self node. That information was treated then as an investigation
into the designer as a design project in itself, where values emerge out of deep selfobservation, and inform a Design outcome. A personal symbol and the map itself are
ultimately Design artefacts. This process follows the SMD model as described and combines
teaching of a tool of Design problem framing in the style of Integrated Mind Maps (English,
2009). During the process of investigation students were instructed to generate multiple
sketches as they explored their values with mapping. The final map needed to clearly show
the observing-design-self from where value topics radiated; a clear hierarchy of perceived
importance of topics where the designer role is among the primary ones; and relational
connections of nodes across topics. In this exercise, it is clear that an academic Design
activity is seamlessly blended with mindfulness process that promotes deep selfobservation, awareness of the process of awareness, and systemic integration of inner
aspects of a designer. Figure 1 shows an exemplar where a design student explores,
demonstrates hierarchy, and highlights relationality of personal and professional Design
values.
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Figure 1

Zayas (2015) SMD exemplar. A common reflection by students upon experiencing the
model was that ‘things’ were extracted about themselves that they did not know were
there.

Future research will seek to understand if a designer’s inner awareness is transformed
by reflective engagement with a SMD. If designers are designed by their designing, then this
should reflect in a transformation of Design values overtime. If this transformation is made
explicit, then this contributes to the notion of Design as a form of research as well as
making the process and effects of mindfulness also explicit in Design Education.
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Abstract: Constructing spaces is one of the humankind’s most resourceconsuming activities, wasting more energy and producing more waste. Teaching
spatial design has traditionally focused only on formal, utilitarian and visual
aspects. Recent environmental awareness requires a paradigm shift in design
education to one with greater focus on the perception of material and energy
flows rather than on solely arranging geometric volumes. The perception of
energy and materials through all the senses, not only the eye, the awareness of
the passage of time, of open, adaptive and local systems, the ‘in-betweens’ rather
than static forms create a new sensibility more intimately connected with the
environment and focused on the creation of new behavioral patterns and
lifestyles. A more exciting spatial sensibility, innovative and respectful with our
planet. This paradigm shift in the conception of spaces requires new strategies in
design education focusing not only on the quantitative aspects of environmental
design but also on the qualitative and phenomenological aspects of our
environment as an open system. Students work to find patterns through
drawings, collages, models and experiment at different scales with intermediate
skins between our senses and the elements of nature as the first step to creating
new spaces.
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No Sustainability Possible Without Emotion

Introduction
The aim of this paper is to stress the idea that real sustainability will not come solely
from a rational approach but rather it needs the implication and development of perception
skills to change behaviors and strengthen the relationships between man and nature. A
phenomenological approach in the design of spaces focused on creating pleasant and
emotional spaces closely connected to the cultural and natural environment will help to
develop a more effective concept of sustainability. Design, and therefore design education,
is responsible for developing new skills for creating these spaces. In order to face this new
challenge for design education and improve life in the world, the paper will stress the need
to develop new qualitative approaches to spatial design as a complement to more
quantitative aspects such as consumption or energy efficiency. First I will mention some of
the initial references which link phenomenology and sustainability with spatial design. I will
then briefly describe some of the new strategies introduced in the academic program of
spatial design in the official Bachelor’s in Design of Elisava, Escuela Superior de Diseño e
Ingeniería in Barcelona. Finally the paper will mention and briefly analyze some examples of
student work related with these new strategies.

Exploring new paradigms for teaching the spatial
design
When we look at our natural and artificial spatial environment it is clear that as
designers we are working with an insufficient model. This model has broken the
relationship between man and nature and has annihilated man's sensitivity to energy flows
and the earth’s resources. Looking at the big picture of the environmental system around us
we notice that day by day it is not only getting more and more dehumanized but its
deterioration is accelerating. This transformation can be exemplified by two recent facts:
development in most countries is being achieved at the expense of a large Ecological
Footprint (WWF Living Planet Report 2014, p. 58), and climate warming due to high
concentrations of greenhouse gases in the atmosphere caused by human activity are
continuously increasing (IPCC Climate Change 2014 p. 4).
The technical-scientific model of appropriating our environment comes from an
industrial-revolution model: a simple, linear, causal mentality that converts the earth into
an object of ‘rational analysis' to exploit or to protect. Our Earth is the victim of a predator
production system, only taken into account as an inexhaustible resource or as a huge
landfill of waste.
Opposing this vision is a need to establish a more dynamic vision of complex, open and
interrelated systems. Joël De Rosnay in his book Macroscope (1979) is one of the first
writers to state the importance of developing an ‘instrument’ to perceive the ‘macro’, the
whole world in all its complexity, for systematic observation (De Rosnay, 1979, p. 6). De
Rosnay emphasizes the need to develop a vision for fluid-flow stability in dynamic systems
as opposed to the traditional cause-effect model and the rigid vision of solid and static
elements neutralized by opposing forces (1979, p. 67). This ‘macroscope’ will help us to
rethink our relationship with our natural and artificial environment.
Design, and therefore design education, can develop tools and skills to change from a
linear, analytical model to a more complex and interrelated model in which society and the
639

JUAN ALBERT ESTEVAN

earth are taken into account as a whole. In ‘Rethinking design education’ (2001) Alain
Findeli stresses the need for design to leave its disciplinary autonomy and get involved in a
more complex system theory in which designers and users are part of the system, and are
involved in a process of change where they also finally undergo transformation (Findeli,
2002, p. 10).
One way of teaching and working with complex systemic models is to develop a projectbased education. Here students begin considering what is the sense or ultimate purpose of
design and start raising ethical considerations related with their projects (Findeli, 2002, p.
13). Most of the time these ethical considerations remain in an abstract and conceptual
scope far away from the perception of the designer, user or student.
Design education can develop competences in working with phenomenological aspects
of our environment. Different from a rational approach in which the environment is
preconceived through intelligence a phenomenological approach is not based on abstract
preconceptions. Reality is not preconceived but constructed through experience,
perceptions and feelings of the real world, intensifying our relationship with nature, and
exploring new types of links between our senses and the elements of the earth. Projectbased education has to shift away from a solely conceptual approach to a more sensorial
and perceptive approach in order to produce real changes in our habits and behaviors and a
more sustainable relationship with our environment.

1. Sustainable design: from quantitative to qualitative
A great part of our current cultural paradigm is based on quantitative values: strength,
speed and unlimited growth; we highlight the biggest, the longest, the most powerful, the
highest, the heaviest or the most expensive. Our consideration towards our environment
does not escape this paradigm. Instead of valuing only size, weight, cost, etc. (in terms of
reduction, efficiency, control, etc.) designers can work towards generating a new sensibility
more based in qualitative aspects and in finding new and exciting relationships between
man and nature.
In 1990, while analyzing the design of our artificial environment Ezio Manzini stressed
the need to change from a quantitative, analytical, mechanistic model to one that is more
qualitative and cultural by raising these questions: how is it possible that designers are
working in reducing matter in favor of information, and yet the world is more loaded with
all kinds of waste?; how is it possible that in a society that defines itself as an 'information
society', the most widespread perception we have is to be immersed in continual noise?;
how is it possible that most of our environment is human designed, but is continually losing
transparency and legibility?; why are the current high levels of technical-scientific
innovation in manipulating materials and information generating a dehumanized society in
which no one can really forecast the future and its effects? (Manzini, 1990, p. 13.)
More than twenty years after Manzini’s text things are not changing that much. Loss of
legibility, noise, pollution and dehumanized technology are environmental realities. Man
and nature are increasingly separated; basically the only connection between them is
quantitative. Measurement, control, evaluation, penalization or punishment are concepts
related with environmental concerns but day by day the deterioration continues and the
earth gets more and more degraded.
In his last book Victor Papanek states: ’Perhaps there should be no special category
called ‘sustainable design’. It might be simpler to assume that all designers will try to
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reshape their values and their work, so that all design is based on humility, combines
objective aspects of climate and the ecological use of materials with subjective intuitive
processes, and relies on cultural and bio-regional factors for its form’ (Papanek, 1995 p. 12).
The current concept of sustainability comes from a consumer economy and from an
industrial and mechanistic mentality, not from an ecological one. As Alastair Fuad-Luke
mentions in ‘Design Activism’ (2009) most current design does not deal with the ecological
and social truth. Design should reconnect the unconnected and should work on flexible and
adaptive processes, it should create open systems where others can place their creativity in
the future, and develop new skills. The designer must create spaces for others to put their
creativity and involve people in the construction and evolution of new systems
(metadesign). Designers should stop being directors or controllers and become facilitators,
trainers, catalysts or revolutionaries. Designers should be activists in changing behaviors
(Fuad-Luke, 2009, p. 86). ‘Perhaps sustainability offers the opportunity for design to find its
real voice’ (2009, p. 50).
It seems evident that sustainability will not only come from rational techniques and
analytical thinking. Sustainability defined by control and prohibitions and telling people to
be good seldom works. In our relationship with our Earth we are in front of a Big Design
Problem (Tim Brown, 2009; Bruce Mau, 2004). Designers are responsible for establishing
new qualitative and affective relationships between man and the environment by applying
divergent, synthetic, lateral thinking, and developing intuitive and empathetic skills. Design
is a tool capable of transforming habits and social behaviors, and to do so it is a
fundamental tool to ‘make sensible’ of our environment. As John Takara states in ‘In the
Bubble: Designing in a Complex World’ (2005): ‘the sustainability challenge is a design issue
that needs a change in perception’… ‘To do things differently we need to perceive things
differently’ (Takara, 2005, p. 6).
The key reference for this positive shift regarding our relationship with our environment
is M. Braungart and W. McDonough’s Cradle to Cradle (2003). Instead of working to reduce
ecological impacts they prefer to see the world full of plenitude and richness. Designers
should design systems that celebrate the abundance of creativity, culture and human labor,
systems that leave an ecological heritage for the joy of future generations (Cradle to Cradle,
2003, p. 13).
In regard to our relationship with our environment, day by day design is becoming more
concerned with the shift from a quantitative to a qualitative model to design the ‘quality of
life’ instead of ‘standards of life’. Designers, working together with other disciplines, are
facilitators of new relationships, new perceptions and new behaviors. Teaching design to
develop new sensory connections and stimulating relationships between living systems and
environments is a first step for further project development. This vital and creative
approach in our relationship to the earth is opposed to most of the romantic escapist
models or to the repressive and punitive approach of regulations. Design students must
acquire new capacities to be able to generate more creative and participatory systems, to
strengthen the bond between man and world and to shorten the distance between our
senses and our environment.

2. Spatial design
Constructing spaces is responsible for the deterioration of our planet: 60% of the
world's material resources are devoted to construction. 50% of generated energy is used to
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heat, light and ventilate buildings; 3% to build them. 50% of the water used worldwide is
intended to provide sanitation facilities and other building uses. 80% of the best arable land
that is not used for agriculture is used for construction. 60% of the wood (90% hardwoods)
is used in constructing buildings (Edwards, 2008, p. 24). Building activity is responsible for
50% of greenhouse gas emissions, 40% of water contamination and 24% of air pollution in
cities (Edwards, 2008, p. 19).
Design is responsible for this situation. As quoted in Design Council, Annual Review
(2002) ‘Eighty percent of the environmental impact of the products, services, and
infrastructures around us is determined at the design stage' (Thakara, 2005, p. 1).
In parallel with this situation day by day there is a growing disaffection between man
and the living space. Except from the spectacular gestures of some modern architecture,
most of the spaces where humans live nullify any sensory and social experience. Most new
buildings erase any historical or cultural reference with the environment. People spend a
great part of their life in interior spaces. These spaces are not conceived to intensify ‘beingin-the world’, instead they create a huge barrier between man and world. As Marc Augé
states in his book Non-Places: Introduction to an Anthropology of Supermodernity (1995)
man loses any identity and relationship with the environment in most modern spaces and
becomes a number within a space of control, solitude and similitude. Human beings are
reduced to users, consumers, passengers or clients (Augé, 1995, p. 106-107).
Most of our architecture is not only wasteful in energy and material use but also
contributes to a state of disaffection toward our surrounding environment. Most of human
spaces are conceived as isolated capsules against nature, saturated with multiple objects
obstructing the direct perception of the environment. The information industry in its
outrageous growth is saturating the atmosphere with empty messages; the continuous
invention of virtual environments is overshadowing any vital and direct sensory relationship
between human beings and nature.
The rational and industrial building model is a sum of different parts (shape + structure +
installations, etc.). It is the result of a linear, fragmented and specialized production model
from the XIX century where everything is possible through the power of transformation and
application of brute force on the environment. In this context architecture is part of the
machinery for transforming the world. Architecture is a visual static balance between forces
produced by solid materials (stone, concrete, iron, etc.). Almost all architectural treatises of
the last two centuries dedicate its pages to static, purely formal and visual aspects:
proportion, module, structure, rhythm and balance of solid masses in space. Rigidity,
'combination of solids', 'handling of large masses', 'opposition between matter and form'
are key concepts in the definitions of architecture throughout history.
In this analytical-quantitative and formalist model 'sustainability' is another addition
applied somewhere in the chain of building production (shape + structure + installations +
sustainability + etc.). In this model if the amount of 'sustainability' applied to the building is
not enough to be certified as 'sustainable construction' then more quantities of materials
(isolations, installations mechanical systems, etc.) should be added to meet standards and
avoid fines or penalties.
In 1995 Victor Papanek mentions the need for a different approach in designing spaces:
‘Before one can begin to think about the place of the built environment in our time – an age
that is increasingly concerned with ecological and environmental issues – it is evident that
we must learn to look at buildings, homes and settlements in a different way. Architecture
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has to be experienced by all the senses rather than just seen. The visual image may provide
us with pictorial information, yet beauty is never skin-deep’ (Papanek, 1995, p. 75).
In 1994 Juhani Pallasmaa in his book The Eyes of the Skin (1994) establishes the
importance of the haptic sense of space perception as a means to link us with nature:
‘Architecture is essentially an extension of nature in the artificial realm that provides the
ground for the perception and the horizon of experience and understanding of the world’
(Pallasmaa, 1994, p. 43).
How can design contribute to the development of integrated sustainability which is
more involved in the entire design process and not only giving end of pipe solutions? How
can design education integrate sustainability with the vitruvian virtues of architecture
(commodity, firmness and delight) generating spaces with strong relationships with our
environment?
The new curriculum in the official Bachelor’s in Design of Elisava, Escuela Superior de
Diseño e Ingeniería in Barcelona, which was implemented in 2009 in compliance with the
European Higher Education Area, focuses mainly on teaching and learning design based on
projects. This project-based education allows students to develop skills to work with
complex systems and participate in an educational system focused on the resolution of real
problems. These projects are focused on searching for new spatial qualities that generate
new perceptions, lifestyles and behaviors to make us more aware of our environment and
more respectful of the earth’s sustainability.
By applying new models in teaching spatial design in favor of developing the senses and
more commitment to environmental sustainability we highlight two skills. On the one hand
the ability to consider energy and energy flows as part of the spatial definition of a project,
and secondly the ability to design spaces for multiple perceptions (not only visual) creating
atmospheres and understanding space as place of activities and different behavioral
patterns.

2.1 Space-energy perception
One of the first theorists in analyzing the relations within the construction of the
artificial environment and energy is Reyner Banham. Since 1969 he started to consider that
architecture has to develop a new sensibility towards energy. In ‘The Architecture of the
well-tempered environment’ he mentions that ‘traditionally architects are seen only as
creators of solid and enduring structures, which is one of the reasons for their present
problems and insecurities. Architectural profession responds proposing enclosed spaces,
framed by massive structures because this is what was taught to architects and what was
taught to society to expect from them’ (Banham, 1969 p. 20).
Opposed to this traditional concept, Banham refers to societies that do not base their
existence on building structures but are grouped in activities in relation to energy sources
(well, fireplace, tree, teacher, etc.) establishing a more direct relationship with the
environment (1969 p. 18-19).
Banham continues defining different types of structures depending on their relationship
with the environment. Structures can conserve energy ('conservative' structures),
structures can select energy ('selective' structures) and structures can ignore any
relationship with energy and environment and depend only on mechanical systems with a
high level of energy consumption ('regenerative' structures) (1969, p. 23). Currently, most
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of our more 'advanced technology' environments are artificial systems that isolate the user
from any control or relationship with nature.
Luis Fernandez Galiano, in one of the few studies relating spatial design and energy
perception suggests two types of architecture stages. The first, related with the first law
thermodynamics on the conservation of energy, is based on Cartesian grids in plan and
elevation. Energy is unlimited; space is product of a mechanistic, reductive, and
unidirectional design. As an example international style architecture substitutes the
creation of places for the production of spaces and objects. This architecture produces
machines d´habiter, a product of grids and repetition. It is purely visual, senseless to energy
and environment, mute to thermal perception, to the coolness of the shade, to the touch of
wood, or to the freshness of a breeze (Fernandez-Galiano, 1991, p. 112).
The second type of architecture corresponds to the second law of thermodynamics on
entropy and is concerned about the irreversible phenomena and conservation of resources.
It develops a more qualitative energy culture in which architecture is not a machine but an
artificial organism. Here Fernandez-Galiano establishes a subdivision: a) architecture with
emphasis on climatic suitability with biological connotations (green architecture) and b)
architecture that produces a permanent dialogue with the existing environment and the
memory of the place (architecture of rehabilitation). The former one is more concerned
with control, efficiency and renewable use of energy but maintains form, bioclimatic form
as the central purpose of architecture. The second one works mainly looking for new
relationships with existing elements using energy as a qualitative link with the environment.
It is this architecture of time, architecture of rehabilitation, which is the most concerned
about our environment and the most consistent between energy consumption and its
relationship with the environment (Fernandez-Galiano, 1991, p. 123-127).
As Peter Buchanan argues in The Big Rethink 2 (2012), modern architectural language is
the product of fossil-fuel resources derived from the oil industry; waterproofing for
horizontal decks, sealants and silicones for transparent walls, insulation for thin plastic and
glass surfaces, etc. Modern space would not exist without all these materials whose
function is to disconnect the interior space from the sensory perception of nature.
(Buchanan, 2012, p. 86). The modern space paradigm is based on large amounts of energy
consumption to disconnect us from our environment. More concentrated in structural,
visual and formal aspects of space, architecture has contributed in developing a sensory
blindness toward perceiving energy. We have forgotten how to manage (by conserving or
selecting) energy flows, something that architecture has been doing since ancient times.
Design, and in particular spatial design, can make energy perceptible. Designers should
develop projects with new perceptive qualities to make us pleasantly aware of the energies
flowing around our environment. This can be a fundamental aspect for developing new
behavioral changes more concerned with sustainability.
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Figure 1.

Example of student work 2nd. year spatial design. Urban picnic. A) Mood board for
developing sensory patterns. B) Analysis of energy flows through drawings: natural
movement (convection) of fresh air and warm air, relationship with environmental air
currents, winds and breezes, etc. C) Formalization: final models and drawings.

How can design contribute to generating spaces in relation with the energy flows
(conservative or selective) of our Earth and not depend so much on mechanical energy
consumption systems? How can design contribute to developing a sensuality of
rehabilitation of our artificial and natural context, of time and energy perception? How can
design help to make us aware of the unsustainable levels of energy consumption in which
we live, making the energy flows around us perceptible? How can design make the weight
of the system, the contamination, the waste, etc. visible? (Thakara, 2005, p. 22).

Figure 2.

Example of student work 2nd. year space design. Urban picnic. A) Mood board with real
materials. B) Thermal evaporative scheme for providing natural fresh feel to the space. C)
Formalization and final models.
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Figure 3.

Example of student work 2nd. year spatial design. Urban picnic. A) Analyzing perceptions
(wind seen through sails, ropes, etc.), cultural patterns and historical references of the site
(sailors, boats, fishing, etc.) B) Formalization. C) Final models and drawings.

One way of focusing on energy perception in developing spatial projects with the
students in Elisava is to work with an interior-exterior energy flow sense matrix based on
Ken Yeang’s model for an ecological project (Yeang, 1995, p. 64). Students work considering
the perception of four energy flows between the projected system and the environment: a)
external flows, b) internal flows, c) flows from the environment to the project system and d)
flows from the project system to the environment. Applying Yeang’s model from the
perceptive point of view the student complements qualitative aspects of energy and
material consumption, emissions, etc. with a phenomenological approach. This
phenomenological approach is not individual but based on research of social, cultural and
geographic values of place.
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Figure 4. Energy flow sense matrix.

2.1.1 Teaching strategies in designing with sensible energy
flows
We propose five strategies teaching design to developing new environmental qualities
in spatial projects.
Differentiate measurable and objective environmental parameters (environmental
engineering) from subjective perceptual user parameters related with context and
culture (environmental design).
Explore different types of interrelationships between users and energy fields:
temperature, humidity and air movement; thermal sensation by radiation (direct,
reflected or re-emitted); sound, thermal, olfactory, light or kinesthetic sensations from
the environment.
Design intermediate systems between humans and energy fields (light, water, wind...):
barriers (walls, roofs, opaque elements, insulation, green barriers, acoustic panels,
wind protections, etc.); relational systems: filters (lattices, openings, evaporative
systems, acoustic filters etc.), flows (grids, overtures, transparencies, etc.); and
accumulators (thermal, olfactory, etc.)
Design control systems (fixed or mobile) of these intermediate elements between
users and the environment, prioritizing passive systems for human control against
artificial and technological systems.
Design in relation to different scales between the user and the environment, from the
individual skin and senses towards successive envelopes of external 'skins' (clothing,
furniture, home, neighborhood, city, region, Earth, cosmos) and their interaction with
each other and with other individuals.
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Figure 5.

Examples of second year spatial design student work. Starting with a sensorial perception
(A) and working with 3-D models and drawings (B) students develop ‘skins’ as intermediate
energy elements linking users with the environment (C).

2.2. From visual space to sensory place
Spatial design education has relied heavily on the development of visual intelligence
(Findeli, 2006, p. 10). However, the predominance of the visual approach has negatively
affected the development of the other senses especially in spatial design. The Passive eye, a
product of the Renaissance perspective, rather than connecting us with the environment
separates us from it. Key reference for a more sensorial approach toward our living
environment is Juhani Pallasmaa book ‘The Eyes of the Skin, Architecture and the Senses’
(2005). Here he remarks that the negative consequences of our ‘eye-centered’ culture,
instead of making us part of the world, makes us spectators removed from the experience
and sensuality of space, reducing everything to a defined and distant image. The eye
separates us, our other senses link us to the world. This eye-centrist culture creates a purely
visual architecture that neutralizes the rest of our senses (Pallasmaa, 2005, p. 19).
The application of standards and regulations (thermal, acoustic, olfactory, etc.)
contributes to homogenizing and neutralizing spaces which become isolated in relation to
their context. In most cases sensory elements like sounds, odors, and air currents are
considered only in their negative sense, solely as nuisances to avoid and not as positive
aspects of design and sources of pleasure, development of new adaptive capacities and
sensory knowledge.
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Design can reveal the invisibility of the visible; generate experiences instead of merely
appearances; develop the sense of touch and its variants, the sense of smell and taste, the
sense of hearing, and the sense of movement and balance. Design can search for new links
between humans and nature. This experience produces information flows going both ways.
Man through his senses relates to the world but is altered emotionally at the same time as
a subject. Every real experience is creative in the growth and development of the subject.
‘Emotion is to discover our own being in the world’...‘we inhabit the landscape and the
landscape dwells in us’ (Pallasmaa, 2009, p. 17).
As we mentioned before quoting Findeli, designers and users are part of a system, and
are involved in a process of change in which they also finally undergo transformation
(Findeli, 2002, p. 10). This idea of the user’s transformation can be related with the
phenomenological approach of spatial perception developed by Gaston Bachelard in his
book ‘The Poetics of Space’ (1957). Poetry makes ‘essence’ become perceptible. To define
the poetic perception of space Bachelard uses two very environmental and sensorial
expressions: ‘resonance’ and ‘rebound’. Being poetically linked with the world is a two-way
relationship, we perceive the poetic experience (impression) as a 'resonance' that changes
us, and in changing us it 'rebounds' in us and in our being (expression). ‘Resonances’ are
dispersed on different levels of our life in the world, ‘rebounds’ take us to a deepening of
our own existence. During ‘resonance’ we hear the poem, during ‘rebound’ we speak with
it, it is ours. ‘Rebound’ produces a change of being.’ (Bachelard, p. 14).
This concept of emotion and interrelation with environment as a generator for change is
stressed by Papanek (1971) when he mentions George Leonard’s idea that learning must be
an ecstatic experience: ‘No environment can strongly affect a person unless it is strongly
interactive. To be interactive, the environment must be responsive, that is, must provide
relevant feedback to the learner. For the feedback to be relevant, it must meet the learner
where he is, then program (that is, change in appropriate steps at appropriate times) as he
changes. The learner changes (that is, is educated) through his responses to the
environment’ (Papanek, 1971, p. 246).
The current education model is still linked to an industrial analytic linear system (Ken
Robinson). Mind and body are separated and exclusive. Intelligence and reason are
separated from emotion and sensation. ‘Our current education principles do not capture
the indeterminate, dynamic and integrated essence of a sensual existence’ (Pallasma, 2009,
p. 7).

2.2.1. Atmospheres
Against this passive visual domain, design teaching can establish other ways of active
and participatory vision. Peripheral vision, blurred vision and fusion of subject-object with
the background are active and moving visual experiences that surround us in the world,
forming an integral emotional atmosphere. Environmental qualities, climate, mists,
atmospheres, shadows, and their impact on materials stimulate perception, imagination
and spatial memory.
Atmosphere exists when a strong experience of place and space is produced; when
space evokes sensorial perceptions (warmth, light, sound…), embodiment (body
mindfulness), compassion with the user (empathy) and specific cultural meaning. In
Encountering Atmospheres Gernot Böhme analyzing the work of P. Zumthor and J.
Pallasmaa stresses the importance of atmospheres as connectors with the world: ‘The
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essence of atmosphere is the haptic sense of being in the world in a specific place and
moment, the actuality of existence’ (Böhme, 2013, p. 93).
Students work generating atmospheres to develop a spatial sensibility mindful of
bodies. They learn that spatial definition not only depends on geometry and materials but
also on light, sound, smell and environmental factors. The learning shift occurs when
instead of facing a project with an abstract ‘concept’, they start to work with real
‘sensations’. For first degree students, facing a project with abstract concepts is difficult; it
is easier to work with real sensations. Experimenting with atmospheres is very stimulating
for spatial design students and we consider it fundamental for acquiring environmental
design capabilities. After this first stage students work by transferring spatial qualities
working with sketches and mood boards based on real materials that are applied to scale
models. Finally they finish by developing final drawings and models.

Figure 6.

Examples of first year student work. A) Generation of an atmosphere with real materials,
B) applying the atmosphere to a scale model in designing a workplace. C) Representation
of the final project.

2.2.2. The shift from objects to actors
It is striking that most photographs in interior design and architecture publications are
not only optically distorted (to avoid converging vertical lines or to enlarge the spaces) but
also avoid including any reference to people. They are representations of uninhabited
worlds unrelated to any activity or human use.
The shift from visual to sensorial comes with a shift from object to actors in a system.
‘The shift towards a system approach... pushes material artifacts to the background in favor
of the actors within the system’ (Findeli, 2001, p. 14).
Design must work more with ways of occupying space rather than only working with
objects and forms, designing verbs rather than nouns. To feel warmth rather than to only
design a fireplace, to see a view rather than to only design a window, the act of entering
into a room rather than to only design a door etc… (Pallasmaa, 2005, p. 64). The future of
our planet depends more on changing behavioral patterns than on designing objects.
Complex systems are based on elements constantly changing in relation with the
environment, spatial systems consist of people interacting and constantly changing in
relation to objects and spaces around them. A phenomenological approach is basic as a first
step for understanding social ways of spatial occupancy. In The structure of the environment
Christopher Alexander (1971) mentions that in designing a system first we have to feel and
then we have to think. We must free ourselves from preconceived images and perceive the
relationship of forces that exist in the environment (Alexander, 1971, p. 91).
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In the Timeless Way of Building, Christopher Alexander 1979 mentions the process to
give life to a space. This process should free us from all methods, rules and preconceived
concepts. First of all we must look for the quality of the place (Alexander, 1979, p. 35-43);
we must sense an order and a character of a place. Then we must feel the environmental
and social patterns that take place delivering spatial qualities (Alexander, 1979, p. 79-90).
When the environmental forces taking place are in perfect contact with our emotions we
begin to understand and perceive which patterns are able to generate life (Alexander, 1979,
p. 95-105). The relationship between context, problem and solution are expressed
obtaining a spatial configuration that allows the forces to resolve themselves. Space
patterns are not forms but life generators. Only 5% of spatial patterns come from
architects, 95% are generated by users throughout history (Alexander, 1979, p. 165).
In developing skills to design behaviors rather than objects students of spatial design
observe behavioral patterns of the area where they are working. By interviewing all the
stakeholders and researching on the cultural and historical background of the place they
develop skills to empathize with users, to understand their relations with other users and
with their environment. A brief for the project is never given by the teacher it is always a
student’s response following observation of the whole system.
In order to evaluate the quality of the links generated between man and environment in
spatial projects we developed a radial matrix. In this graphic we highlight 6 indicators for
developing a new environmental sensibility emphasizing the various skills that the student
should develop. Here we evaluate how strong (expressive) the perception of each indicator
is and consequently the strength of the project linked with the social and natural
environment. These six indicators are (Figures 7 and 8):

Figure 7. Environmental indicator’s matrix.
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Figure 8. Student’s skills related with environmental indicators.

Conclusion
The phenomenological approach of space (B. Zevi, S. E. Rasmussen, Ch. Norberg-Schulz,
S. Holl, J. Pallasmaa, P. Zumthor) takes on new meaning when we associate it with a search
for a more sustainable relation with our environment. This approach becomes a great
opportunity to give new meaning to design and to bring it closer to the user.
Students working on projects where they develop skills to perceive energy flows, to
generate atmospheres and to understand space as a place of behavioral patterns has been
a great strategy for teaching spatial design which is more concerned with nature and
society. Some of the key factors for this conclusion are:
Working with ‘sensations’ instead of ‘rational abstract concepts’ has been a positive
change for students in the first stages of the project.
At first, creating atmospheres is difficult for students with a strong rational approach
to the project. Once they change to a more sensory approach they discover a wide
range of possibilities to link their project with the environment.
Working with behaviors and perceptions develops a more empathic approach to
spatial design.
Working with ‘environmental skins’ (emotional ‘in-betweens´) has been a good
exercise for students in order to relate perceptive and behavioral aspects of spatial
design.
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Working with the ‘energy flow sense matrix’ has given students the opportunity to
design and develop many exciting ways of relating space with context.
The introduction of the ‘environmental indicator matrix’ to evaluate projects has been
a practical and simple way for the student to understand the qualitative aspects of
sustainability.
Focusing on observing relationships and connections between spatial and temporary
aspects of spatial design has contributed to first year students developing a less
structural and formal approach to spatial design.
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Abstract: Financial literacy is of critical importance both globally and locally, yet
existing financial literacy programs often neglect the behavioral factors that drive
financial decision processes. As a result, the design of financial literacy materials
rarely integrates the behavioral. To be effective, materials must adopt a
multidisciplinary perspective encompassing ideas from behavioral economics and
visual communications, and draw on the results of quantitative and ethnographic
studies of individual behavior. The authors present the framework for an
undergraduate course incorporating these ideas to develop financial literacy
materials. Working with a community partner that provided an in-depth look at
the financial literacy needs of economically-vulnerable individuals in New York
City, students developed a series of narrative visualizations, culminating in comic
strips highlighting dilemmas in one individual’s financial life. At the course’s
conclusion, the authors discovered that the course structure and background
resources (which included results of quantitative research and readings about
poverty and financial decision-making) had not sufficiently supported students in
developing empathy. Because of this, input from our community partner proved
critical in helping students create appropriate visual stories for their low-income
clients.
Keywords: narrative visualization, community engagement, financial literacy,
decision-making
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Introduction
Community-engaged design has received increasing focus in design education: an
understandable consequence of the fact that design problems are often complex or
‘wicked’ (Buchanan, 1992, Rittel & Webber, 1973), and frequently occur in contexts in
which deep understanding of the problem context from community partners is necessary
for the design to be effective. We present here the framework for a design course, which
adopts a multidisciplinary approach, incorporating both quantitative and ethnographic
research, and drawing heavily on the experience of a community partner organization.
Our partner provided insight into their low-income clients’ needs, and highlighted the
challenges of fostering student comprehension of and empathy for individuals very
different from themselves.
Special Topics in Strategic Design and Management: Visualizing Finance was offered for
the first time in Spring 2015. Working with Neighborhood Trust Financial Partners (NTFP),
students completed a series of assignments leading up to a final project in which they
created comic strips depicting financial decision processes. The comic strips were designed
as supplementary materials for NTFP’s financial counseling programs with low-income
clients. Both the NTFP counseling program and our course were influenced by the theory of
Dialog Education (Vella, 2011), a pedagogical method for changing habits of mind and
behaviors. The Visualizing Finance course content had four major elements: quantitative,
ethnographic and secondary research methods; the intersection of several scholarly
theories (behavioral economics, theories of metaphor, narrative visualization and
storytelling); the wicked problems of financial behavior and decision-making; and the
design problem of creating appropriate and engaging visual stories.
In this paper, we discuss the rationale, structure and progression of the course, and
assess the final student design projects. We also discuss our ongoing efforts to help
students gain insights into their and others' financial attitudes and decisions while creating
relevant and socially valuable narrative visualizations for community-based clients.

The Global Problem of Financial Literacy
Special Topics in Strategic Design and Management: Visualizing Finance was designed to
address the growing problem of financial literacy, both domestically and internationally. On
the national level, recent fluctuations in the domestic economy, rising levels of inequality,
consumer debt, and challenges of retirement planning among an aging population have all
heightened the need to ensure that individuals are well informed and able to make
appropriate decisions for their long-term financial health. Concerns about income
inequality have also focused particular attention on the problems of the poor. These forces
play out on a global level as well, and an increasing body of research has demonstrated the
economic importance of a financially-educated public (Lusardi & Mitchell, 2013).
Following the 2008 recession, a number of governmental agencies and non-profit
organizations in the US and elsewhere increased their public education efforts (e.g. the
Financial Literacy Research Consortium, Wise-up, Money.gov). The OECD and the World
Bank have made efforts to increase the reach of financial literacy programs worldwide
(Klapper & Husnain, 2009; Yoong, Mihaly, Bauhoff, Rabinovich & Hung, 2013). Despite these
efforts, surveys have found persistent low levels of financial literacy globally (Lusardi &
Mitchell, 2011). At the same time, there has been an increasing recognition that the
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educational model in which information is simply imparted should be altered in favor of
one that focuses on changing financial behaviors (Yoong, 2011). Applying insights from
psychology and behavioral economics, a few newer programs incorporate the complexity of
factors that affect how individuals make decisions.
Research from behavioral economics (Kahneman 2003, 2011) asserts that individuals’
financial behaviors do not stem from ‘rational’ decision-making processes but are affected
by systemic biases due to limitations in information and available time and concentration,
as well as by pre-existing beliefs and cultural conditioning. As Yoong (2011) notes,
individuals’ limited attention causes their decision-making to be disproportionately affected
by the most recent or most apparently relevant information; this also increases individuals’
tendency to collect and retain information that reinforces their current beliefs or
understandings (Mullainathan & Shleifer 2005, referenced in Yoong 2011). The framing or
context within which decisions are made also has an impact: consumers, for instance, are
more likely to accept additional fees for using credit cards if the additional charges are
added automatically while ‘discounts’ are given for cash payments (Thaler, 1980). These
effects suggest that the metaphors underlying the framing of a financial situation are
crucial, and that individuals’ decision-making is affected by their fundamental conceptual
metaphors about money (Shön & Rein, 1994). Finally, financial behaviors are also largely
dependent on the society and culture of the individual (Henrich et al., 2005).
Incorporation of these factors into financial literacy programs has been slow despite the
substantial evidence that an increase in financial knowledge is not correlated with changed
financial behaviors (Schmeiser & Seligman, 2013; Fernandes, Lynch & Netemeyer, 2014),
and that more context-based techniques can be more effective in improving some financial
behaviors (Drexler, Fischer & Schoar, 2010). Many existing programs solely deliver financial
information: see, for example, Money Smart, an online program hosted by the FDIC or the
Five Tips series hosted by the Federal Reserve at
http://www.federalreserve.gov/consumerinfo/fivetips.htm. Recently, both the OECD and
the World Bank have expanded their focus from financial literacy/knowledge to financial
capability/behavior (Yoong, 2011; Yoong et al., 2013). Explicit in this new direction is an
understanding that financial behaviors are affected by a host of (non-rational) factors
including individuals’ underlying beliefs and emotions around money.
Cultural factors play an important role too. The Russia Trust Fund of the World Bank, in
focusing on low-and middle-income countries, has highlighted the importance of availability
and reliability of financial services in different countries, and on using locally-defined norms
for defining desirable financial behavior (Holzmann, Mulaj, & Perotti, 2013). The
fundamental themes are consistent: keeping track of spending and working within a
budget, planning for unforeseen circumstances and for the future, and knowing where to
go for help. However, the specific obstacles, challenges and behavior patterns differ greatly
among societies (Holzmann et al., 2013).
Despite these modest improvements, most global and national financial literacy
programs have not substantially incorporated behavioral considerations. The most-recent
(2012) OECD statement on ‘National Strategies for Financial Education’ only addresses
financial understanding and use of various financial services: ‘Depending on national
circumstances, policy priorities can include increased access to, and use of, appropriate
financial services, more suitable saving and investment, reduced indebtedness and more
responsible credit, improved level and quality of saving for retirement and related pension
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issues, as well as savvier decisions vis-à-vis risk and insurance’
(http://www.oecd.org/daf/fin/financial-education/OECD_INFE_High_Level
_Principles_National_Strategies_Financial_Education_APEC.pdf ). Jump$tart’s 2015
National Standards mention that ‘financial literacy is more than just knowledge or
information; and that the ability to use information and resources is key’ without
articulating how behavioral aspects can be addressed
(http://www.jumpstart.org/assets/files/2015_NationalStandardsBook.pdf).
The importance of behavioral and social factors in individuals’ financial decision-making
suggests that the creation of financial literacy programs should be attuned to the social,
emotional and behavioral contexts of their audiences. It is no longer sufficient to illustrate
concepts with graphs and charts of quantitative information; rather, illustrations should
reflect the larger metaphorical, psychological and culturally specific contexts in which
individuals make decisions. However, this practical integration of behavioral insights into
financial literacy materials creates a significant challenge around the design of those
materials and this may be a barrier to their adoption. The authors have argued previously
that an appropriate design tool for this purpose is narrative visualization (Fry, Wilson &
Overby, 2013). While narrative visualizations can take many forms (editorial cartoons,
comic strips, animated sequences), they are united in being metaphor-rich with an
emphasis on character and setting. These qualities help ground the financial content in the
emotional and cultural context in which financial decisions are made.

Pedagogical Context
An emphasis on personal experience and storytelling is important not just in the
creation of financial literacy materials, but also in the educational process itself. The
authors drew on the theory of Dialog Education to help students understand the challenges
encountered by clients during NTFP counselling sessions. Developed in the early 1980s by
Dr. Jane Vella, Dialogue Education emphasizes engagement in active learning tasks in which
participants ‘(1) draw from their own experience (inductive work); (2) engage with new
information and skills (input); (3) work with the content (implementation); and (4) reflect
on its relevance to their own lives (personal and professional) (integration)’
(http://www.globallearningpartners.com).
Our course (Special Topics in Strategic Design and Management: Visualizing Finance)
introduced students to experiences that allowed them to explore their own financial
decisions (inductive work); readings and design activities that added understanding and
skills (input); two small visualization projects in which they applied these insights and skills
to content (implementation); and a final project that synthesized all these into a visual story
(integration: in this case reflection on its relevance for a target audience).
Inductive work began in the first week of classes with the MoneyWorkshop. Developed
by Dr. Kirsten Bonde Sørensen, the MoneyWorkshop is a participatory practice based on
developing new knowledge out of pre-existing understandings. Bonde Sørensen uses a
method she terms generative design (Bonde Sørensen, 2011, p.3-4), which has parallels
with Dialog Education: ‘... Generative design makes us see things as they could be and
empowers everyday people to generate and promote alternatives to the current situation’
(Bonde Sørensen, 2011 on Sanders, 2006). In the MoneyWorkshop, participants visualize
their financial past and present through ‘collages, maps, stories, plans and/or memories’
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(Bonde Sørensen, 2011, p.3) and use these to develop a personal financial statement or
goal. The exercise employs visual metaphors to describe past financial behaviors and the
ways in which they shape present behaviors: ‘people’s values are rooted in mental models,
these values steer and control our way of thinking and acting and, [through repetition]
these values become habits’ (Bonde Sørensen, ‘Using Visualization To Change Your Money
Behavior,’ presentation, Feb 2, 2015).

Figure 1 MoneyWorkshop at Parsons, Feb 2, 2015

Generative design helps workshop participants develop deep insights from past
experiences as illustrated by Sleeswijk Visser, F, Steppers, P, J and Van der Lugt in Figure 2.

Figure 2 Sleeswijk Visser, F, Steppers, P, J and Van der Lugt, R’s model showing how
different levels of knowledge about experience are accessed by different techniques
(2005.pp 4)

This diagram relates how people act with what they know and how they feel. The
bottom level (shaded yellow) re-enforces the notion that generative sessions can make tacit
latent knowledge visible through accessing what people know/feel/dream. By uncovering
the otherwise hidden emotional and social factors underlying individuals’ latent knowledge
of financial concepts, generative design allows participants to reflect on their past
experiences, opening the possibility for changed behaviors. Our students’ experience in the
workshop attuned them to the drivers of individuals’ financial behaviors, and began to give
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them a design language for expressing these emotional and cultural drivers. They learned to
incorporate behavioral elements and to integrate them with design practices.
Dialog Education and Generative Design both put the experience of the learner at the
forefront and emphasize past experience (emotional, cultural, etc.) as a foundation for new
knowledge and behavior. While the MoneyWorkshop provided students with inductive
learning experiences, the transformation of these insights into narrative visualizations
required them to implement or externalize this knowledge and behavior for a specific
clientele.

Modes of Research: Informational and Experiential
Because the factors that drive individual behavior are so complex and audience-specific,
it is necessary for content developers and designers to use a multiplicity of approaches
when researching the needs, challenges and contexts of specific audiences. Effective
designs for financial literacy and other behaviorally-driven decisions must therefore
embrace detailed quantitative, demographic and anthropological methodologies. This
includes surveys about specific needs, challenges and resources of the target audience or
community, as well as detailed ethnography/design research from focus groups, case
studies, etc.
In the field of financial literacy, quantitative methods dominate. There is an extensive
body of research on financial literacy and capability, both internationally (OECD and others)
and locally (New York City Mayor’s Office of Financial Empowerment research
http://www.nyc.gov/html/ofe/html/publications/research.shtml). However, the bulk of this
research either measures financial understandings, or reports which topics are offered by
financial-literacy programs. Very little research gives insight into financial behaviors.
In attempting to conduct research about individuals’ financial behavior, additional
obstacles arise—especially among low-income populations—for several reasons:
1. Personal finance can be a sensitive and stress-inducing topic, about which subjects
may be unwilling or unable to give information.
2. Low-income individuals are often unavailable as research subjects due to other
demands on their time.
3. Financial behaviors tend to be patterns spread over long periods of time, rather than
discrete events, making observational research difficult.
To supplement existing quantitative research, one of the authors has begun a research
project, collecting data from New York City financial-counseling programs that serve lowincome individuals to determine which financial issues are most pressing for their clients
(Overby et al, in process). Some of these data were used in the class to indicate which
topics to pursue.
Recently, researchers in financial literacy have begun to incorporate a more qualitative
approach. One example of this can be seen in the financial diaries of individuals in
developing countries collected by Collins et al. (2009). A similar US-based diary project has
just launched (US Financial Diaries; issue brief http://www.usfinancialdiaries.org/issue3informal). In these diaries, subjects self-report their financial behaviors and use of financial
resources. However, even the diary research can have limitations, as Sleeswijk Visser (2009)
observes:
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Talking with people by, e.g. interviewing them, provides information about what people
can say, which is mainly explicit knowledge. Observation studies give insight into the
physical context of people, and how people do things. Generative techniques use the
creativity of people to become aware and express their own experiences. Creative tools
or self documentation techniques (Gaver et al., 1999; Mattelmaki, 2006a) help people
reflect on their memories, feelings, motivations, create awareness about their
experiences, express in a visual form, and use these representations as a basis for
talking about the experiences (Stappers and Sanders, 2003). The benefit lies in the mix
of experience information gained from these different types of methods. (Sleeswijk
Visser, 2009, p. 17)
A first-hand account of the concerns of the American working poor can be found in
Tirado’s Hand to Mouth: Living in Bootstrap America (2014). This book, a primary text for
the course, enabled students to cross-reference Tirado’s anecdotal accounts with
quantitative data and survey-based methodologies. The book was important in bridging
research on poverty with individual personal experience, as exemplified by Tirado herself.

Integrating Multi-Disciplinary Theories
Special Topics: Visualizing Finance is a 4000-level undergraduate course in which
students explore concepts of financial behavior, and then depict individuals’ behaviors
using visual metaphors and storytelling to create narrative visualizations. Background
information, which spanned multiple academic disciplines, was presented to the students
as needed, with the objective of making the theory self-evidently relevant for students and
facilitating its integration into the visualizations. These topics and disciplines are
I . F INANCIAL LITERACY INITIATIVES ( AND CRITIQUES )

The purpose and importance of financial literacy was discussed, based substantially on
the work of Lusardi et al. (2011, 2013) and Yoong et al. (2011, 2013). Students critically
examined the proportions of programs devoted to certain issues and the communities for
which these programs are intended. Students reviewed materials produced by existing
programs: particularly those that emphasize financial information, those that account for
financial behavior, and those that utilize visual communication. The goal of this was to
develop student understanding of the current financial literacy landscape and to identify
opportunities for intervention.
II . F INANCES ( AND ECONOMICS ) OF THE POOR

Students read excerpts from Tirado (2014) and several financial diaries (Collins et. al.,
2009; U.S. Financial Diaries). They were encouraged to develop an understanding of the
dynamics of what is often broadly referred to as the ‘poverty trap:’ to understand the
financial management strategies of many of the world’s financially vulnerable, and to
develop critical perspectives on the role and possible limitations of financial literacy in
those lives. The goal of this was to develop student understanding of and empathy for the
individuals and communities they are designing for and with.
III .

B EHAVIORAL FINANCE AND DECISION - MAKING
The work of behavioral psychologists and pioneers of Behavioral Economics, (e.g.
Kahneman 2011) describes the many emotional, psychological and cultural drivers of
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financial decision-making. Among these drivers are cognitive biases that affect people’s
decisions; also the heuristics, or mental shortcuts, that people use to make decisions about
complex situations involving risk, probability, affordability and other aspects. The goal of
this was to build awareness of the dominance of emotional and cultural factors in decisionmaking.
IV .

M ETAPHOR THEORY
Through reading selections from linguists Lakoff and Johnson’s (1980) ideas about
conceptual metaphor, students began to identify their own everyday uses of metaphor and
consider why we use metaphor and how it functions. Students also explored Schön’s theory
of ‘generative metaphor’ in which metaphors can give rise to new understandings and basic
assumptions (framings). The goal of this was to develop students’ understanding of the
power of metaphor (text-or image-based) to facilitate comprehension and retention of new
information.
V . S TORYTELLING AND VISUAL NARRATIVE

Readings from the storytelling guides of comic book artists such as Eisner (2008) and
McCloud (1993) introduced students to visual strategies such as framing, gestalt (use of the
gutter), and word/image dynamics. The goal of this was to develop students’ visual
storytelling capabilities for designing financial literacy materials.

Practice and Partnership
Our partner organization played a critical role in the course. Neighborhood Trust
Financial Partners (NTFP) is the largest provider of financial-literacy services to low-income
individuals in New York City, offering programs in conjunction with the NYC Department of
Consumer Affairs, Office of Financial Empowerment. Established in 1994, NTFP forms
partnerships with community-based organizations to provide financial-empowerment
services such as financial counseling and assistance and financial-empowerment products
such as bank accounts, credit cards, and loans through their FDIC-approved Credit Union.
NTFP especially serves low-wage workers (the financially vulnerable ‘working poor’): their
clients have an average annual income of $18,000, typically possess less than a high school
education and have had no previous banking relationship
(https://neighborhoodtrust.org/the-challenge/).
In late 2011, NFTP updated their financial-counseling curriculum with the help of Global
Learning Partners (GLP), using the principles of Dialog Education (a proprietary
methodology disseminated by GLP). A team from NTFP–including financial advisors, team
supervisors/financial counselors and the CEO–worked with a single point-person at GLP,
who suggested the use of a single storyline to run through the new 5-week program. The
NFTP team developed ‘Emma’s Story’: a text-based fictional composite derived from the
financial-counseling experiences of the team, highlighting the financial topics and questions
that ‘we wanted people to think about when they read the story.’ The story is about
‘people getting outside of their shoes and thinking about other people’s problems: what
advice would you give her? And [in the process] uncovering other conversations such as
whether using a furniture rental facility is a good financial decision.’ (T. Phillips, personal
communication, 16, Feb., 2015).
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The NTFP/GLP collaboration produced the ‘Getting Ahead’ financial literacy workshop
(https://neighborhoodtrust.org/wp-content/uploads/2014/05/NTFP_GettingAhead_Brochure.pdf), which places an emphasis on behavioral factors and incorporates
‘Emma’s Story.’ The new curriculum based in Dialog Education was introduced to NTFP staff
in a weeklong training led by GLP (T. Phillips, personal communication, 16, Feb., 2015).
The authors’ agreement with Neighborhood Trust Financial Partners allowed us usage of
the Emma materials, and established a timeline for interaction with NTFP over the course of
the project. However, as the semester progressed, our collaboration with NTFP evolved
from a more traditional designer-client relationship (in which it was understood that we
were to provide a comic strip based on Emma) to one in which NTFP counselors became codesigners and invaluable resources in the development of both the narrative and the visual
strands of the comic strip.

Special Topics in Strategic Design and Management:
Visualizing Finance
The authors have written, at some length, about the narrative visualization approach
and its potential application to the design of financial literacy (Fry A., Wilson J., & Overby C.,
2013). The impetus behind Special Topics in Strategic Design and Management: Visualizing
Finance was to test the practicalities of creating a narrative visualization for an established
local financial literacy provider, using the classroom as a laboratory for integrating
interdisciplinary theoretical frameworks as well as working collectively with the visual
components of the comic-strip medium. The course was populated by thirteen senior
(4th year) BBA students from the Strategic Design and Management program at
Parsons. Students understood the course as a research-oriented studio employing visual
communication to promote behavior change. Perhaps not surprisingly, the course proved
much more complex than originally foreseen and it yielded some unanticipated insights.
The semester began with three practical warm-up exercises. In the first class session,
students were asked which of several financial topics identified through research by one of
the authors (Overby, in process) they believed to be the most important for low-income
individuals. Their replies were then compared to the research findings, highlighting the
importance of conducting quantitative research rather than relying on designers' beliefs or
insights. The second exercise was the previously mentioned MoneyWorkshop. The third
was the ‘$70-A-Week Challenge’ which asked students to track their expenses over a single
week, limiting their spending to $70: the amount a low-wage person might have available
after paying rent, utilities and transportation. Many of our students at Parsons are
accustomed to spending much more than $70 per week, so this exercise was designed to
encourage reflection on the difficulties of working within a budget and to develop empathy
with low-income individuals. These experiences, we hoped, would help them to shape
realistic narrative visualizations of financial behaviors.
We also assigned two financial-narrative design projects. In Project 1 teams of students
created photographic fumetti to depict a financial decision from their own lives. Because
the student demographic in our design school is primarily (not exclusively) from the upper
income quintile worldwide, and the ages of the students fall within a narrow band (19-22
years old), their range of financial responsibilities and experiences was quite limited.
Therefore, the narratives they created focused exclusively on consumption and cash
management (budgeting) topics such as impulse buying (see Figure 3) or choosing public
663

AARON FRY, CAROL OVERBY & JENNIFER WILSON

transportation over taxi services. Basic needs were not generally addressed. In addition to
exposing the income and experience gap between the Parsons students and the majority of
NTFP’s financial-counseling clients, Project 1 raised students’ awareness of their own
(usually limited) experiences with money, and encouraged them to extend their
understanding of others’ financial realities.

FIgure 3 Project 1 fumetti depicting a purchase decision at a NYC sample sale.

Despite reading-response exercises and discussions about poverty in the U.S., student
narratives consistently contained bias errors (see Figure 4). For example, they over
estimated the range and quality of the financial resources available to Emma to assist her in
a crisis and proposed low-to-no-interest loans from family or friends as solutions to Emma’s
immediate problem: an improbable option for our character. Another issue that emerged
was students’ limited ability to extrapolate imaginatively when developing scripts. This
seemed to reflect a failure to understand the interconnectedness of elements in a lowincome person’s financial life: for example, exactly how and why a relatively minor event
(such as a traffic fine) can cascade into much larger consequences (such as loss of one’s
vehicle, then one’s job, then home). Although students had read first-person narratives
(Tirado, 2014) and in-depth analyses (Collins et al., 2009), the authors found them unable to
apply these insights as rapidly or intuitively as we had expected.
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Figure 4 Student visualizations of possible options for Emma: annotations show attitudes toward
poverty and ‘solutions’ for Emma’s situation that reveal misunderstanding of Emma’s
reality.

Students also had difficulty integrating ideas from behavioral economics into the comicstrip medium, especially in regard to the effects of bias on decision processes (an aspect we
had chosen to highlight). This may have been partially due to insufficient examples of
financial heuristics (or rules-of thumb): although numerous examples of financial heuristics
have been developed by the financial planning community for middle- to high-income
clients, most were not applicable to our target (low-income) population.
One goal of the visualization project was to employ visual metaphors as shortcuts to
deeper understanding, and as ‘sticky’ elements within each strip to aid viewers’ retention
and recall of the financial concepts. In practice, creation of visual metaphors was a complex
undertaking—akin to inventing our own rules-of-thumb—and often interrupted the flow of
the story. Nevertheless, students did create an effective visual metaphor in Emma’s
(leaning) tower of needs in Project 3.
Key findings from Project 3:
Comic strips are hard to create and comic strips by committee are much harder to
create: there are very good reasons why most comics are single-authored.
Creating resources as drawing aids was not as effective as we had anticipated. Basic
drawing skills were still needed.
NTFP advisor drawings demonstrated a deep understanding of their community and of
individuals’ journeys through the financial-counselling program, but these insights (see
Figure 7 and discussion below) could not be integrated directly into the comic-strip
storylines.
The role of empathetic understanding turned out to be a huge factor: the
experience/empathy gap between our students’ and Emma’s worlds led to delays
and disputes over content throughout. It was very important to posit our community
partner as expert, and therefore final arbiter, of these discussions. That said,
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biases continued to make their way into the drawings, even at the level of the
way in which figures and faces were drawn. This led to much revision and lost time.
From a visual design perspective, Project 1 emphasized two basic principles: (i) facial
expression and body language as emotional vehicles, and (ii) iterative development of the
strip, emphasizing economy of storytelling. The story line focused on the decision process
and context.
Project 2 was the first attempt to integrate aspects of our theoretical framework with a
prototype ‘Emma-based’ narrative strip. Developed by NTFP as an archetypal financial
counseling client, Emma is a relatable character for NTFP’s clients: a single mother whose
financial narrative provides points for discussion at each of the five stages in NTFP’s fiveweek ‘Getting Ahead’ workshop.
Table 1

A synopsis of the five key features of ‘Emma’s Story,’ adapted by the authors from
‘Your Getting Ahead Financial Action Plan,’ copyright 2012 Neighborhood Trust Financial
Partners.
week
1
2

3

4

5

Emma’s Story, key features
wants to pay off debt, think
ahead, seek financial advice
use of furniture rental,
check casher, ATM fees;
costs caused by lack of time
and capital
income from child support
vs. 2nd job; work with
counselor on budget; didn’t
like idea of budget but
found savings
itemize debt; plan for paying
down debt; loan request
from friend/family member
identify long-term goals and
create a financial action plan

Financial literacy workshop content element(s)
self-assessment/behavior; long-term goals
>upward spiral; understanding the system
financial services: self-assessment of use;
information about interest, institutions,
alternatives; minimizing costs
budgeting: self-assessment of spending
behaviors, tips for spending less

debt and credit: self-assessment of emotions
around debt; credit report and score; how to
manage debt and build credit; negotiation
skills
financial action plan: saving, long-term goals

Project 2 focused on scripting a situation that would exemplify and extend one of the
financial themes of Emma’s story–supported by theories of behavioral finance and visual
storytelling. Project 3 was conceived as a more fully-realized version of Project 2, with
counselors from the community partner involved as critics and (aspirationally) as codesigners of the final strips. The first question that arose with the partners was how closely
to follow the existing Emma’s story. This question and others were resolved gradually
through a series of structured feedback sessions and meetings with NTFP counselors.
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FIgure 5 Emma character sketches (first drafts). NTFP counselors expressed preference for the
second (middle) Emma but elements from drawings 1 and 3 were also used in the final
character.

During the first two weeks of Project 3, student-generated narrative ideas (in storyboard
form) were sent for review and critique to NTFP’s financial counselors. Using their
demographic data, we also worked with individual NTFP counselors to develop the Emma
character, which was subsequently critiqued by a larger group of counselors. After
discussion with our partner, we decided to highlight a single financial principle: the
importance of developing an emergency (or reserve) fund.
On April 3, student representatives and instructors from Parsons visited NTFP’s
Washington Heights offices during their bi-weekly financial counselor meeting. On the
suggestion of Tyler Philips (Senior Associate Director of Programs at NTFP) we conducted a
visualization workshop with the financial counselors. Counselors were asked to focus on
Emma’s ‘inner monologues’ around the building of an emergency fund, using three
principles from the ‘Getting Ahead’ workshop: describe how you feel about your financial
reality, identify a long term wealth-creation goal, create a vision for yourself and described
actions you will take right now to Get Ahead.

FIgure 6 NTFP financial counselors doing visualization work April 3, 2015
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FIgure 7 Sample of ‘Emma-based’ visualization work, done by NTFP financial counselors Michelle and
Fernando, April 3, 2015

After reflecting on the counselors’ visual and narrative work we considered whether the
narrative visualization should be one continuous story, two parallel stories (Emma’s life
with and without an emergency fund) or a two-part (before and after an emergency fund)
sequence. We (NTFP and Parsons) settled on the two-part story, as follows:
P ART 1 STORY SYNOPSIS :
Emma receives a phone call from her mother, who is being released from the hospital
and needs Emma to take care of her at home for two weeks. Emma is overwhelmed by this.
She has a pile (or tower) of needs to attend to (rent, employer, clients, daughter, and now
mother): how will she handle all of them? She’ll need money to cover her unpaid time off
work, but has no emergency fund or access to a bank loan. Her only options are borrowing
from a loan shark or using a pawnshop. She chooses to pawn the family’s computer and TV,
but this removes her daughter Rachel’s homework tool and Rachel’s source of
entertainment while Emma is at work. Emma later tells her friend that life cannot go on this
way and her friend suggests she call 311 to see a financial counselor.
P ART 2 STORY SYNOPSIS :
As Emma relates to her friend that she has established an emergency fund, Rachel spills
milk onto the family computer. It will have to be replaced. At the store Emma has three
options: rent, finance or buy outright. Because of the emergency fund she is able to buy it,
saving money by avoiding finance charges. Emma feels empowered; Rachel is proud and
grateful.

Class methodology
The class was divided into two teams (one for each storyline), with four additional
students appointed to art director roles. These student art directors developed visual
resources, liaised with instructors and community partners, and ensured visual consistency
in the work being developed. Art directors were also responsible for creating and
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disseminating style guides and visual resources for the strips, refining the script, and
conducting final quality control.

FIgure 8 Sample online shared color and style resource, Fernanda Kanamori Kuba, Parsons, 2015

Student groups produced numerous iterations of the strip and were ultimately able to
‘finish’ Project 3 to the extent that that they created a coherent two-part comic-strip
narrative, including finalized characters, text, speech and thought bubbles, color schemes
and patterns, and all background art. At the time of writing pre-press work is being finalized
by the authors and their research assistants. The following is a sample page from Project 3
at semester’s end:

FIgure 9 Sample page, Part 2 story, page 1
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Discussion
Despite the careful sequencing of student assignments and projects, a number of
difficulties arose as the semester unfolded. Some of these stemmed from the complexity of
the task (both from a conceptual and design perspective), others from students’ difficulties
in understanding the financial realities of a low-income individual like Emma.
Aside from specific issues related to the creation of the comic strips, a more
fundamental question emerged, regarding the sometimes-conflicting responsibilities the
authors had: to students and to our partner organization. Was the primary function of the
project to provide a structured learning experience for the students, or to provide NTFP
with finished products to best meet their needs? As community-engaged projects continue
to become more central to design-school pedagogy, these questions are likely to remain
relevant and open.

Conclusion
Special Topics: Visualizing Finance was an ambitiously conceived course, both in terms
of content and of design expectations. The multidisciplinary theoretical strands that wove
together ideas from behavioral economics, financial literacy, and visual communication
were complex; also, the students had to make connections between the underlying
quantitative and ethnographic research and the specific context of their storylines. Even
when those connections occurred, they did not always inform the final drawings, as the
group process encouraged a kind of homogeneity or ‘group think,’ with ideas sometimes
voted down as ‘too corny’ or ‘not professional’ without reference to the target-audience
context.
A persistent problem was the students’ existential distance from NTFP’s clients, which
led to misunderstanding of the true nature of the difficulties low-income individuals face,
and occasionally to a lack of empathy. Despite the extensive resources available to the
students, and knowledge of the challenges in developing good financial literacy materials,
student efforts did not always translate into successful designs. The authors later realized
that they had emphasized the theoretical background over providing students moreimmediate experiences to help them embody their characters’ financial and social realities.
This is an ironic echo to our own critique
of the many financial-literacy programs that focus on conceptual–rather than–behavioral
aspects.
In the successes that did occur, a crucial factor was our relationship with individuals in
our partner organization, who became active participants in the design process. The
partnership role will continue to evolve, particularly as the authors develop the comic strips
more fully for effective use by the NTFP’s financial counselors.
Overall, we conclude that community-engaged projects dealing with complex topics
such as financial literacy CAN work–but it’s important to be clear at the outset about the
overriding purpose of the arrangement. Are the outcomes primarily pedagogical (such as
‘how can one leverage multi-disciplinary research into more-effective financial literacy
visualizations?’), or are they about design product (‘how does one produce such a thing?’).
Our primary lesson was that achieving both purposes would require more time, better
integration between theory and practice, and more-structured empathy-building exercises.
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Abstract: This paper reflects on the crucial tension between design, development
and global fairness when it comes to addressing Climate Change in a relevant
manner. Underpinned by these tensions, the paper discuss how two design
schools, one in Global North and one in Global South, through a research funded
project now are exploring new ways to scale up its present local approaches to
more glocal ones. The paper argues that this (to paraphrase Herbert Simon) calls
for radically new ways to 'change existing and forthcoming situations to
preferred futures'. We argue that design no longer can be understood and
confined within its current forms. Forms that we either finds too commercial or
too local in space and time to effectively address Climate Change. In stead we
argue that design has to change into a far more ambitious, critical and
intellectually informed practice that at the same time becomes far more
visionary and action focused. This implies that we need to educate designers that
really can suggest feasible and alternative visions that challenge present day's
single route 'development paradigm'. The paper is not conclusive but hope to
nurture a creative debate about educational issues being necessary in, and
beyond, all strands of design.
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Introduction
As the paper explores ‘Local and Global Connections to Design Educations’ and at the
same time sees them as vehicles ‘to Improve Life and the World’, it refers directly to two of
the tracks in this conference. In doing that we suggest Climate Change (CC) and Global
Fairness (GF) as both challenging and timely issues to be addressed, as these are issues
that will force Design Educations to acknowledge influential relations across continents,
societies, people, disciplines and time. In this sense both CC and GF are ideal subjects, as it
will challenge us to link the local and the global, as well as the present situation with situations quite far into the future.
The relevance of CC is further underpinned by the fact that the development path and
‘growth paradigm’ of the western world have proved to be inherently unsustainable and
the global transfer of this ‘espoused’ path makes the time frame at hand for changing this
path much shorter. Some have therefore asked for a post-development paradigm shift that
not uses our present, so called developed societies as the preferred role-model to aspire
for (e.g. Escobar, 2012). We therefore argue for the urgent need to find an alternative path
that is more equal and instantly rewarding for societies and the environment as a whole.
Based on the fact that it today is overwhelming scientific evidence that humanity needs to
act quickly to reduce greenhouse gas emissions (O’Brien, 2013), this paper discuss how we,
as designers, can act to contribute to the radical transition our society so urgently need.
The paper focuses on two general challenges – concerning GF in both space and time –
that also have considerable consequences on the kind of design methods we train our
students to use; (i) CC happens on a global scale, where actions made in one place might
have it's most severe consequences somewhere else on the globe and (ii) the inertia of the
climate system makes the results of actions taken today not fully evident before decades
ahead. Or with other words; this paper explores possible avenues for future design
educations assuming that (or ‘What if’) Naomi Klein is correct when she in her most recent
(probably to become seminal) book ‘This Changes Everything’ (Klein, 2014) foresee that
Climate Change really will change everything, and by that implying that we also need to
rethink both design and its educations.
In order to understand the magnitude of the challenges we are facing, the introductory
overview below is structured around the following 3 themes: (1) 'The' Big Challenge of our
time, (2) Complex Systems of Challenges, and finally (3) Challenging Big Assumptions.

Introducing – The Big Challenge of our time
‘Climate change already affects all of us, but people most vulnerable to its impacts have
done the least to cause the problem. [...] Unless radical cuts in emissions take place soon,
the world is set for dangerous climate change, with all of humanity at peril’ (Development
Dialogue, 2012, p. 353). ‘So how will humanity equitably divide the rapidly diminishing
global carbon budget, while allowing billions of people in the global South (and North) the
means for economic, social and environmental well-being?’ (Ibid). We are all facing a major
challenge that in a simple sentence boils down to: How to (i) feed a growing population
and at the same time (ii) avoid a climate disaster?
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( I ) T O FEED A GROWING POPULATION
Our present population of more than 7 billion citizens has tripled since WW2 and
before 2050 we expect another 2-3 billion. The so-called Green Revolution has often been
given credit for the population explosion. However, what is often forgotten is that for
every calorie of food we eat, we today typically use 5-10 calories of fossil fuel energy just in
order to get it on our tables. So this ‘revolution’ seems more black than green.
Unfortunately, we know that fossil fuels will not last (or remain as cheap) for much longer.
So ‘peak-oil’ will unfortunately also translate into ‘peak-food’. However the industrialized
food production of today are not only addicted to fossil fuels as its energy source, it also
depletes the soil at a speed that recently forced FAO to report that all top-soil will be gone
within as little as 60 years if this kind of farming continues (Arsenault, 2014)
( II ) T O AVOID A C LIMATE DISASTER
At the same time as our food production are based on massive inputs of energy,
climate scientists claim that most of our remaining reserves of fossil fuels should be left in
the ground, and in order to avoid a climate disaster, we need to drastically reduce our use
of fossil fuels already today (Hansen 2009; Rockström & Klum 2012). According to the same
scientist, we probably have already gone beyond a reasonable estimate of the gateway to
‘dangerous climate change’.
These conditions are combining to exacerbate conflicts and security issues; initially, in
already resource-strapped regions, and eventually at a global scale. Some predict Climate
Wars (e.g. Dyer, 2008); other (at least) hope that interrelated issues like peak oil and
financial crisis soon will drastically empower ‘the power of context’ and hence making
society more open for required radical changes (Leggett, 2014). Notably, none of these are
pessimistic because technically speaking it is impossible to avoid climate crises or wars.
They are pessimistic however because it seems very unlikely that we will be able to
unleash ourselves from the path we currently follow. In innovative terms this translates to
an inability to come up with radical social and technical innovations that disrupt ‘Business
as Usual’ (BAU), the result being a deep preference to rely on mere incremental
innovations.

Introducing – The Complex Systems of Challenges
However, this ‘Big Challenge’ is by no means the only one to challenge. What makes the
challenge of climate change so enormous is that it, in itself, is featuring many interrelated
aspects; where our entire natural system is intertwined with our entire social system on a
scale that is incomprehensible for most of us. Just to mention a few key features being
close to the scope of this paper; Climate Change (CC) force us to simultaneously take
global, time and spatial concerns (Edeholt 2012):
CC is global
Climate Change is global but also unevenly distributed in kind and time. Thus, it initially
creates both losers and those who will gain. If not addressed, this trend of polarization will
escalate. Such change will cause an extreme stress on global solidarity and tax our ability to
avoid Climate Wars. So how are we to promote and facilitate an ethical standard that
seriously advocates global fairness instead of a regional self-protectionist attitude?
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CC has a time lag
In spite of our inability to predict an exact social and climate outcome, the inertia in the
Climate System requires that completely new kinds of actions need to be taken decades
before the actual full effects can be experienced. This makes it hard for people to realize
the magnitude of possible effects due to actions carried out today or in the past. So how
do we, in spite of this, both develop and communicate future opportunities?
CC has a spatial gap
The geographical distance between where the problem is caused and where it's
experienced distort local feedback loops. This makes it hard for people to realize possible
climate effects caused by their own local behaviours. So how can we connect local
activities with far away experiences?
These features exhibits an interrelated system of what Otto Scharmer (2009) identifies
as hyper-complexity by its: (1) dynamic complexity, in which cause and effect are distant in
space and time; (2) social complexity, where conflicting interests, cultures and worldviews
exists among diverse stakeholders; and (3) emergent complexity, defined by 'disruptive
patterns of innovation and change in situations in which the future cannot be predicted
and addressed by the patterns of the past' (O'Brien, 2013). Unfortunately, such an
interrelated and multi-stakeholder system seems quite hard to guide in an entirely new
(albeit desired) direction. This is in contrast with how it seems to be fairly easy to
manipulate it to firmly remain at the level of BAU by just nurturing common assumptions
and doubts. These include e.g. ‘future technologies will solve it all’ or that ‘it's all based on
data that critics have called into question so we need more reliable facts to be able to act’.

Introducing - CBA or Challenging Big Assumptions
Karen O’Brien (2013) discusses the importance of revealing hidden beliefs and
assumptions, by Challenging Big Assumptions (CBA). From our standpoint the two most
critical CBAs seems to be based on the influential assumption that we both can protect
BAU and solve the problem by (i) optimizing our use of energy and (ii) informing citizens on
how to behave climate smart. This leads us to argue that none of these two approaches, by
them selves, are very effective:
CBA-1 – or why optimizing doesn't work
A simple reason why mere efficiency will not work is given by James Hansen (2009, p.
172): ‘The problem is that the act of slowing down emissions, by itself, does almost no
good. The reason is that the lifetime of carbon dioxide added to the atmosphere-ocean
system is millennia. So it does not matter much whether the fossil fuel is burned this year
or next year [instead we need] a strategic approach that leaves most of the fossil fuels in
the ground [that] is the explicit message that the science provides.’
CBA-2 – or why information doesn't work
A simple reason why mere information will not work is given by the sociologist Kari
Marie Norgaard (Keim, 2009): ‘People stop paying attention to Climate Change when they
realize there is no easy solution [and] judge as serious only those problems for which
actions can be taken’.
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Design and its Educational Challenges
Arguably, the core of design have been explained by the late Nobel laureate Herbert
Simon in his seminal book The Sciences of the Artificial where design was defined as
‘devising courses of action aimed at changing existing situations into preferred ones.’
(Simon 1969, p. 55). Simon acknowledged (at least partly) that such an aim was best served
by design's focus and concern on how things ought to be; in contrast with natural sciences'
concern about how things are (the latter arguably also including 'have been' and 'will be').
We argue that this reveals two different – and very complementary – mindsets that in it
self may determine what kind of methodologies and results one can expect from each of
them.
From time to time, scholars have studied this ‘traditional’ design tradition as an
instructive contrast to the espoused theories of science. Bryan Lawson (1997, p. 43), for
instance, tries to demystify the ‘black-box’ of design by pointing at studies showing that
science tends to have a problem-focused strategy while design is more solution-focused.
This is by no means an either or condition, instead it simply means that designers learn
‘about the problem through attempts to create [conjectural] solutions rather than through
deliberate and separate study of the problem itself’ (Ibid). Lawson distinguishes between
the more scientific rational and logical processes, being convergent on one hand, and the
more designerly, intuitive and imaginative processes, being more divergent on the other.
O'Brien argues against a focus on possible solutions and call for a deeper understanding
of the process of change instead. We agree with this view as long as one understands
'solutions' as the solution without considering the process of change it requires. But, as we
have already shown, design is in fact a process of change driven by series of conjectural
solutions. That means that design uses solutions as an agent, or a tool, to facilitate change.
Design's models, illustrations and scenarios become sorts of 'boundary objects'. They
function to facilitate trans-domain and trans-local dialogues that potentially provoke new
ways of thinking (Wood, 2007).
We would like to argue that these aspects are where designers, as a discipline, today
could be most useful and complementary to other required competences; i.e. by not
predicting the future but creating scenarios that involves conjectural solutions that can act
as discursive elements today and thereby enable a public debate that in a creative manner
open up the 'solution space' far beyond BAU.

Design Education's Challenge when addressing CC
Present day's design educations draws on a variety of strategies to give the people who
will use a particular technology or technological system a central role in making decisions
about its development.
Robertson and Simonsen (2013) point out that this kind of participatory design seeks to
make it possible for those who will use technology to have a voice in its design, without
needing to speak the language of professional design. In addition, they point to the fact
that people who are not professional designers may not be able to define what they want
from a design process, without knowing what is possible. Thus a process of mutual learning
for both designers and users can inform both parties’ capacities to envisage future
technologies and the practices in which they can be embedded. In this process, laypeople
677

HÅKAN EDEHOLT

primarily provide local knowledge, that is, an intimate knowledge as it exists locally (cp.
CBA-1), and at that particular time (cp. CBA-2).
(CBA-1) C ONTEMPORARY D ESIGN E DUCATIONS AND THE S PATIAL G AP
A characteristic feature of present day's design educations is its focus on the local now.
Whether a project takes place in a ‘First World’ workplace or a ‘Third World’ community, it
taps into and builds on local community structures. Although techniques are drawn from
and applicable in a variety of settings, it is always understood as being rooted in place, that
is, in particular configurations of people, institutions, culture, and economics (Howard
2004: 42). It is precisely this component – the emphasis on the local – that can both pose
challenges for design educations as it addresses the issue of CC.
It is clear that the main driving forces for global change operate at a global scale. On the
other hand, it seems just as clear that many of the individual phenomena that underlie
micro environmental processes arise at a local scale. Wilbanks and Kates (1999) argue that
improving the understanding of linkages between macro-scale and micro-scale phenomena
and processes is one of the great overarching challenges of our age in a wide variety of
domains including CC. However, as mentioned above, what makes the linkage between the
more local micro-level and the more global macro-level so challenging is that actions and
effects typically are spatially separated. In other words, the results of local actions will
typically be experienced somewhere else on the globe.
Given todays design education’s focus on the local, they thus faces a considerable
challenge in not only addressing issues at the local level, but also attending to the
complexities of the global and transnational ramifications of climate change as well.
(CBA-1) O UR TAKE ON THE SPATIAL GAP
As a brief and mere example, as Industrial Designers we have tried to build on the
training we have to come up with conjectural solutions that can facilitate a discourse about
plausible future solutions. We have called those designerly ‘Discursive Elements’. They are
designed, to not only facilitate a local discourse, but also a global one between different
nodes in both Global North and Global South. The initiative is organized in what we call a
CC-MOOC (Climate Change-Massive Open Online Courses) program, where different design
schools around the world bring in different modules as inter-related 'Discursive Elements'.
These MOOCs should however not be understood as the sort of broadcasting MOOCs that
recently have emerged. Instead the attempt is to be truly interactive in a more seminar like
fashion.
By this approach we hope to be able to go beyond a mere aggregate of globally
scattered local initiatives, or the merely 'learning from each other feature', and really
address the complicated global relationship that's so inherent in CC. By organizing it in a
(albeit modified) MOOC framework we furthermore hope to eventually scale it all up to the
global size that the issue requires.
(CBA-2) C ONTEMPORARY D ESIGN E DUCATIONS AND THE T IME L AG
Björgvinsson, Ehn, and Hillgren (2012) argue that especially Participatory Design faces
considerable challenges as it shifts from a focus on democracy at work towards engaging
with publics around controversial issues. This shift towards publics, they argue, is a
movement away from design projects ‘and towards processes and strategies of aligning
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different contexts and their representatives, where differences between current issues and
how the future can be made visible, performed and debated’ (Ibid, p. 127-28).
Although Participatory Design, like other branches of design, is concerned with
imagining futures; the types of futures that one needs to take into account with regards to
addressing CC related issues involve time scales that vastly surpass those of more typical
design projects. As we mentioned earlier, in order for us to predict and address issues
related to CC require that completely new types of actions be taken decades before the
actual full effects can be experienced. If one within participatory design inspired traditions
sees the issue of envisioning future user cultures as a challenge, it faces an even harder
one if it is to envision and address issues related to CC that involve looking decades ahead.
(CBA-2) O UR TAKE ON THE T IME L AG
We have, again as a brief example, also explored a Foresight methodology that utilizes
design tools in order to develop future scenarios that can be back-casted to present time
and become what we above coined ‘Discursive Elements’ for public creative democratic
discourses (Edeholt, 2012). In these scenarios are social patterns, ways of living and
possible technical solutions intermixed in ways that open up for a public dialogue about
new approaches to live and prosper. The technologies explored and the subsequent
solutions are therefore not primarily evaluated for their direct feasibility but much more
for their discursive qualities. This includes e.g. the ability to create vivid, creative and
politically dynamic opportunities for real and radical change.
So far, the main challenge we have experienced is to engage sufficiently amounts of
people to make the discourses enough globally ubiquitous and thereby giving it the impact
it require to make a significant difference.

A Non-Conclusive Conclusion
In hindsight; this paper argues that design today, in order to find radically new ways to
'change existing and forthcoming situations to preferred futures' (to paraphrase Herbert
Simon), rather need to take a step back and develop from its old cores and roots, than base
it on design's present features. Because, as Anne-Marie Willis (2013) argues, if design is to
be a mean towards a radical change of direction ‘it cannot be understood and confined
within its current forms. It has to change into a far more ambitious and intellectually
informed practice’. Willis might, in fact, be spot on when she continue; ‘design cannot
remain stranded between humanities and sciences, turning this way and that, unsure of
where it belongs. It has the capacity, still nascent, to leap over them, to become a futural
epistemology’ (Ibid).
This paper therefore suggests that a modified form of design urgently needs to be
developed; a design that in an interdisciplinary manner brings design's unique
competence, or even 'epistemology', to the common table of global climate concerns. In
doing that we must dare to question contemporary espoused methods that seemingly
become more and more local without any clear channel for neither distant nor future
'users' and 'stakeholders' to voice their concerns. Arguably, we also must (re)learn to be
visionary beyond the next product release and whatever we intend to do, have to be
designed with its ability to scale up in mind. Altogether we would like to, as a point of
departure, establish three tentative conclusions:
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Conclusion 1:
We need to find new ways to achieve the kind of changes Climate Change requires and
these are changes that probably imply entirely new and alternative ways to live and
prosper.
The hypothesis above draws on O'Brien's (and others) urge to swiftly find ways to
facilitate the kind of radical changes the Climate Change challenge really require and that
we need to do this much faster and more thoroughly than politicians and society in general
realize. In doing so we must dare to at least discuss and facilitate discussions about the
same questions as the late Tony Judt does in his last book Ill fares the Land (2010): ‘Why do
we experience such difficulty even imagining a different sort of society? Why is it beyond
us to conceive of a different set of arrangements to our common advantage? Are we
doomed indefinitely to lurch between a dysfunctional 'free market' and the muchadvertised horrors of 'socialism?’ We therefore identify the assumption that the only
option we have is to modify, mend and refine our present system as a crucial big
assumption that needs to be challenged (CBA-1).
Conclusion 2:
Broadcast information campaigns are insufficient to effect transformations concerning
Climate Change as it itself is a collective problem that demands collective actions based on
vivid public discourses.
Arguably, ‘after years of recycling, carbon offsetting and light bulb changing, it is
obvious that individual action will never be an adequate response to the climate crisis’
(Klein, 2011). Not only does research indicate that individuals are quite immune against
mere information about huge treats (Kegan and Lahey, 2009); Judt also claims that ‘our
disability is ‘discursive’: we simply do not know how to talk about these things any more.’
(Judt, 2010). So the assumption that we are able to inform individual citizens to behave
sufficiently ‘climate smart’ therefore becomes our second big assumption to challenge
(CBA-2).
Conclusion 3:
Designers have the tools to facilitate discussions about a future situation that radically
differs from the present, but the tools need to be modified to work efficiently in this
context.
Based on CBA-1 and CBA-2 above, we suggest that designerly constructed scenarios be
explored as a special kind of boundary objects in order to open up for new solutions. In this
way they may also address that ‘People stop paying attention to Climate Change when
they realize there is no easy solution [and] judge as serious only those problems for which
actions can be taken’ (Keim, 2009). However, traditional design methods probably have to
be slightly modified, for example, by giving video-sketching a more central role in
prototyping and developing new techniques for scenarios beyond the next product release.
As a first step it is suggested that several interacting CC-MOOCs nodes are established
at different design schools all over the globe. The goal for this is instrumental in three
ways: (i) to develop a climate sensitive epistemology of design, (ii) to educate a new
generation of climate sensitive designers and finally, and most important, (iii) facilitate a
change of present climate change. The present research-funded project only involves two
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design schools, one in Norway and one South Africa. But, in order to scale it up further,
discussions are also held with three other design schools; one in Brazil, one in India and
one in China, and thereby involving four of the five fast growing BRICS countries (i.e. 'the
BICS of the BRICS'). However other design schools are of course also more than welcome
to join.
The intention with this paper is not to be conclusive. Instead the goal is to nurture a
creative debate about urgent issues being necessary in, and beyond, all strands of design
education. It is also based on a believe that a global organization like Cumulus, potentially,
could play a very pivotal role in these our seemingly common efforts to join designers in
both Global North and Global South to jointly address a climate change that eventually will
effect us all.
Acknowledgements: This initiative would not have been possible without
funding from the South African, National Research Foundation (NRF) and the
Research Council of Norway (RCN)
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Abstract: The World Health Organization estimates that over one billion people,
or 15% of the world’s population, have some form of disability. Despite changing
demographics and an aging world population, it seems that architecture
programs in U.S. universities have been slow to incorporate universal design (UD)
into their curricula. In an effort to gain a better understanding of the current
state of UD content in architecture curricula, researchers distributed an online
survey to architectural educators and administrators in 120 U.S. institutions with
accredited degree programs. The study, sponsored by the National Institute on
Disability and Rehabilitation Research (NIDRR), consisted of qualitative and
quantitative questions that sought information related to the understanding,
attitudes, and incorporation of UD into each participant’s curriculum. Reponses
were obtained from 463 participants representing 104 of the 120 surveyed
schools. Quantitative analyses found relationships between perceived attitudes
of administrators, faculty, and students and the effectiveness of UD components.
Results also showed great variability across schools in terms of how, when
(course level), and the degree to which UD aspects were incorporated into
programs. Qualitative findings revealed valuable insight into potential ways to
increase the relevancy of UD in architecture curricula.
Keywords: inclusive design, universal design, design curriculum, design education
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Introduction
Universal design (UD), sometimes called inclusive design or design-for-all, is ‘a process
that enables and empowers a diverse population by improving human performance, health
and wellness, and social participation’ (Steinfeld & Maisel, 2012, p. 29). Inclusive processes
aimed at helping all of us to experience the full benefits of products, environments,
communications, systems, and policies regardless of our age, size, situation, and abilities
have been around since the mid-1970s (Welch, 1995). With roots in the Civil Rights and
Disability Rights movements, UD is a socially focused design philosophy grounded in
democratic values of non-discrimination, equal opportunity, and personal empowerment
(Tauke, 2008).
UD is a growing trend for a number of reasons:
Demographics are changing. Over the next twenty years, the older population will
increase by more than 50%. The World Health Organization estimates that over one
billion people, or 15% of the world’s population, currently have some form of
disability. As demographics change, this number will dramatically increase.
Universally designed products, systems, and environments that empower this
growing sector will be in greater demand in the coming years.
Social sustainability is a natural part of the environmental sustainability movement.
Social sustainability focuses on the development of programs, processes, and
products that promote social interaction and cultural enrichment. It emphasizes
protecting the vulnerable, respecting social diversity, and ensuring that we all put
priority on social capital. Social sustainability relates to how we make choices that
affect other humans in our ‘global community’. UD is the key component of social
sustainability and is receiving serious attention from the proponents of this
movement.
Mass customization is making it easier to develop universally designed solutions. Mass
customization is the application of flexible, computer-aided manufacturing systems to
produce customized goods and services. Through this process, products that were
once standardized are now able to change to meet the needs of individuals at the
same low unit costs of mass production. This universally designed approach to
manufacturing makes design for all more possible and affordable.
Digital technologies are augmenting or eliminating static solutions to dynamic
conditions. Many products and systems that previously were fixed entities are now
active. For example, Global Positioning Systems (GPS) augment environmental
signage and provide individual navigation and information that is specific to each
user’s needs. Dynamic and personalized products and systems add a critical layer of
usability for everyone.
World economies are changing. The International Monetary Fund World Economic
Outlook states that ‘although downside risks have diminished overall, lower-thanexpected inflation poses risks for advanced economies, there is increased financial
volatility in emerging market economies, and increases in the cost of capital will likely
dampen investment and weigh on growth’(IMF, 2014). This forecast moves attention
towards smart conservation—ways to save money that maintain or improve
standards of living. As a result, businesses and governments are looking at processes
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and approaches that change patterns of waste. UD, then, becomes part of the
solution. For example, the cost of assisted living and nursing facility care is expensive,
both for national health providers and for individuals. Vast amounts of money will be
saved if people can stay in their houses or apartments longer because they are
universally designed.
Attitudes about consumption are changing. The concepts of ‘planned obsolescence’
and ‘consumer waste’ so prevalent in the later part of the twentieth century are
giving way to more prudent and conscientious notions of consumption. Rising energy
costs and the slowdown in the world economy have encouraged consumers to
rethink their purchasing patterns. Quality over quantity is making a comeback.
Universally designed features save money in the end, and elevate the quality of living
for all.
To account for these trends, designers should respond by adapting their methods of
practice to meet the changing needs of their clients. University education is the key to
changing professional culture in the design fields. Design professionals develop their
professional interests, values, and priorities early in their careers. Students who are
exposed to UD concepts and practices during their architectural education are more likely
to accept UD as a key aspect of good design than those who are exposed later in
professional practice, which currently does not put a high priority on UD. Knowing the
overall state of UD education is an essential step in improving curricula in this field.

Universal Design Education in Literature
Literature Overview
To date, the literature does not document the current state of UD content in design
programs. Existing literature examines barriers to UD education and outlines possible
strategies for implementation of UD content into design curricula, but discusses these
topics only in general terms. As a result, faculty and administrators must make decisions on
UD content based on assumptions and beliefs rather than facts. In addition, this lack of
information prevents possible sharing of valuable information and course materials
between disciplines and schools. The following two sections address areas related to UD
and architectural education documented in the literature.

Barriers to Universal Design Education
Studies have found a number of reasons why design programs have been slow to
incorporate UD into their curricula, the most cited being a general lack of understanding of
what the concept means and/or advocates. UD often is misunderstood as a synonym for
accessible design and, therefore, is used interchangeably by design instructors (Welch &
Jones, 2001). Additionally, the philosophy sometimes is referred to as a utopian notion (De
Cauwer et al., 2009). ‘Utopian’ has both negative and positive connotations, and in the
case of UD, design faculty have been wary of adopting a philosophy based on utopian
ideals (Steinfeld & Tauke, 2002). The topic is viewed by some as unscientific and, although
considered a set of good intentions, is something that is difficult to achieve because it is
not possible to completely adapt the environment to all users’ needs. In this view, it is felt
that, at best, ‘designers can only strive to limit the damage’ (De Cauwer et al., 2009).
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In addition to skepticism related to the validity of UD as an area of discourse, another
challenge cited is the nature of university design education in general. Given the fact that
university education is research-based and academic, many feel that design education
should enable students to integrate ‘necessary’ concepts and standards into their work.
While UD has the potential to be one of those concepts, in contrast to accessibility
standards, it is not directive (De Cauwer et al., 2009). Moreover, faculty resistant to change
often articulate their discomfort with the argument that design curricula are overloaded
and that UD-related considerations are best learned post-graduation in the professional
setting (Welch & Jones, 2001).
A third challenge to incorporating UD content in design curricula is the frequent
negative association of the term with regulation. Historically, architecture faculty have
approached the topic of accessibility, the precursor to UD, as ‘one extra piece to be fit into
the design puzzle’ (De Cauwer et al., 2009). As a result, faculty and students view UD as
something that is added instead of incorporated and often, ‘students…fear social science
might straitjacket their architectural creativity’ (Lifchez, 1986, p. 184). Faculty resistant to
change also equate UD with ‘ugly ramps and homogeneous spaces’ (Welch & Jones, 2001).
According to Raymond Lifchez, ‘client accommodation is not merely the third element in
design, alongside aesthetics and technology, but is in fact the context within which all
factors of architectural design must be placed’ (Lifchez, 1986, p. 180).

Implementation Strategies for Universal Design Education
In an effort to overcome the barriers to implementation, design faculty around the
world have adopted various strategies to incorporate UD into their architectural curricula.
Most curricular responses are classified into one of two categories: injection strategies or
infusion strategies. Injection strategies often are attempted before infusion strategies
because their benefits tend to outweigh any potential shortfalls. Examples of injection
methods include incorporating a stand-alone UD unit into a course, devoting an entire
course to UD, or offering a one-time event/workshop dedicated to UD (P Welch & Jones,
2001, pp. 51.10-51.14). Infusion strategies are implemented when injection strategies are
successful and faculty seek to ‘diminish the potentially marginal status of the course
content… and illustrate to students the interconnectedness of factors impacting design,
while challenging the students to internalize and apply their understanding to projects and
tests in much the same manner as they do in a design problem’ (Welch & Jones, 2001, p.
51.15). Infusion strategies include infusion of UD materials into a subject area course, a
studio problem focused on UD, a single year of the curriculum devoted to UD, and
incorporation of UD into the entire design curriculum. Unlike injection-type curricular
responses, infusion responses require a critical mass of faculty members well versed in and
dedicated to the topic (Welch & Jones, 2001).
Using injection and infusion methods, several design programs in the United States and
internationally have successfully been able to incorporate UD into their curricula. Methods
including empathic modeling in a Human Factors course, teaching the Principles of UD as a
special topic in a large studio, and inviting users with diverse backgrounds and abilities to
speak to classes all are examples of how faculty have attempted to introduce students to
UD concepts (Altay & Demirkan, 2014). While a small number of design-based academic
programs offer a concentration focused on UD, such as the Inclusive Design Graduate
Research Group at the University at Buffalo—State University of New York, little
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acknowledgement of these programs in literature exists, making it difficult to understand
the extent to which UD is infused in design curricula (Tauke et al., 2014). One documented
study examining student and instructors’ attitudes toward UD focused only on students
and faculty in the Department of Interior Architecture & Environmental Design at Bilkent
University in Ankara, Turkey. Although the survey provided valuable data related to the
effectiveness of certain teaching methodologies in creating awareness of UD in students,
the limited survey population of only 23 instructors and 79 fourth year students failed to
give a comprehensive overview of infusion not only in the school as a whole, but in the
region, country, and world (Afacan, 2011).

Summary
Despite the demonstrated need for designers who are knowledgeable in UD theory and
practice, based on the existing literature, it seems that architecture programs, particularly
in the United States, have been slow to incorporate UD into their curricula. There is little
documentation examining the breadth and quality of UD education in design programs. In
an effort to gain a better understanding of the state of UD education in architecture
schools in the United States, researchers conducted an online survey of architecture
administrators and faculty from institutions with accredited degree programs.

Methodology
Sample
Architectural faculty and administrators in 120 accredited degree programs in the
United States were targeted for the survey. Principal investigators compiled a list of
potential schools from which to contact faculty and administrators for the survey using an
online directory of accredited degree programs provided by the Association of Collegiate
Schools of Architecture (ACSA). Based on this list, the names and email addresses of
architecture faculty and administrators were gathered from each school’s online faculty
and staff directory. Over 4,400 individuals were invited via email to take the online survey.

Instrument
The survey consisted of questions that sought both quantitative and qualitative data.
Questions included both multiple choice and open-ended answer styles and covered three
major content areas: 1) background information about the participant, 2) attitudes and
understanding related to UD, and 3) the nature of incorporation of UD into the curriculum.
The first content area asked participants to identify their institution type (public, private,
etc.) and role in the program. The second content area sought information related to
attitudes and understanding of UD such as the participant’s understanding of UD and
general faculty, student, and administrator attitudes toward UD in their programs. The
third content area pursued information more related to UD’s role in the curriculum
including whether or not it is addressed, at what level and in what courses it is addressed,
and general ways in which it is incorporated. Questions also sought information related to
how effective participants felt UD components were in their curriculum and asked for
suggestions for increasing UD’s relevancy not only in their programs, but in architectural
education in general. The survey concluded by giving participants the option to provide
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their institution’s information in order to allow the investigators to track school response
rate (number of schools contacted versus number responded).

Analysis
Survey Monkey, an online cloud-based company, was used to collect survey responses.
Responses were downloaded into Microsoft Excel and SPSS. Other than an I.P. address,
Survey Monkey recorded no other identifying information from participants.
Two data sets were created from the survey responses; one consisted of the responses
to all items by the individuals who completed the survey. The other was a set of responses
to all quantitative items for the schools. Because there were differing numbers of
respondents from each school, a mean score (for all respondents within a school) was
computed for each quantitative item. This was done to avoid over-representation by
schools with large numbers of respondents.
Descriptive, comparative, and correlational analyses were used to provide information
about two primary questions: 1) Who is teaching UD? and 2) How are they doing it?

Results
Sample
Responses to the survey were obtained from 463 participants representing 104 of the
120 surveyed schools. Based on identifying information provided by survey participants,
schools from all six ACSA-defined regions—Northeast, Mid-Atlantic, West, Gulf, West
Central, and East Central—were represented in the survey results. The region with the
lowest response rate (in terms of number of schools represented versus number of schools
contacted) was the Gulf region, with a response rate of 63% (10 out of 16 schools). The
East Central region had the highest response rate of 100%, with participant responses from
20 schools out of a possible 20 schools contacted.
Of the 463 respondents, 70% reported that they were faculty members and 12%
identified themselves as administrators. In regards to the level of understanding of UD,
24% exhibited a high level of understanding and 52% exhibited an adequate level of
understanding. Only 4.8% were not aware of the term or did not know what it was.
However, 18.8% made no response, or wrote in something that was not relevant to the
question.

Attitudes about Universal Design
Respondents were asked to describe the attitudes of their administrators, faculty, and
students toward UD, on a five-point scale (from very positive to very negative). Results will
be shown for the sample of ‘individuals’ and for ‘schools ‘. The school scores were created
by averaging the responses of all individual respondents from each school.
Individuals. Individuals responded positively, with very little difference in terms of the
groups about which they were asked. Figure 1 below shows that, in general, respondents
felt that others in their program were quite positive about UD. (Note: The figure shows the
percentage of people for each response choice.)
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Figure 1: Attitudes about Universal Design (Individual Respondents)

It is also important to note the percentage (ranging from 5% to 12%) of people who
responded that they felt that others were not aware of the field. Additionally, they
themselves were not aware of their colleagues’ feelings (8% to 17%), with them being least
certain about administrator feelings (17%).
Schools. When asked about administrator, faculty, and student attitudes toward the
concept of UD, responses showed that faculty held the most positive attitudes, with
students and administrators having somewhat less positive attitudes.

Extent of Incorporation
Individuals. Of the individual respondents, 68.8% said that UD was addressed in their
program’s curriculum, 18% said it was not addressed, and 13.2% indicated that they did
not know whether or not it was addressed. Of those respondents who said that UD was
not addressed, only one-third reported that there was an interest in incorporating it into
the curriculum.
When looking at this question by respondent role, Table 1 below shows that the more
‘experienced’ respondents were more likely to say that UD was addressed in their
curriculum.

Table 1: Is universal design addressed in your curriculum?
Role of
respondent

Administrator

Tenured faculty
member

Tenure- track
faculty member

Adjunct faculty
member

Yes

46
85.2%
6
11.1%
2
3.7%
54

118
75.6%
26
16.7%
12
7.7%
156

57
68.7%
15
18.1%
11
13.3%
83

42
51.2%
21
25.6%
19
23.2%
82

No
Don’t
know
Total

N
%
N
%
N
%
N
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Schools. When the individual responses for each school were averaged to create a
‘school score’, we found that 69% (70 schools) had unanimous agreement among their
respondents that UD was addressed in their curriculum. Twenty three percent (23 schools)
gave mixed responses (yes and no), and 8% (8 schools) said that UD was not present.
From the aggregated school data, we could learn if there were other differences, e.g.
between ACSA regions, or between public and private schools, in terms of whether or not
UD was addressed in their curriculum. No significant difference (t-tests for independent
samples) was found for the comparison of public to private schools, in terms of UD being
addressed in their school. Nor were there any significant differences (one way anova)
among the six ACSA regions. This suggests uniformity in level of UD presence in curricula
across the country.

Incorporation of UD into Design Curriculum
The information about where UD is covered in the curriculum proved to be quite
complex. One way to understand it is to look at what academic level UD material is taught
and/or incorporated into the curriculum. Table 2 below is a summary of the degree to
which UD education is present within the program curriculum. Out of the 104 schools
surveyed, data on the level of infusion was obtained from 72 schools. Some programs
covered it only at the early undergraduate level, others only at the graduate level, while
others had a mix of levels at which it was covered. As can be seen, most schools addressed
UD only in a portion of their programs. Only 8% of the schools addressed UD throughout
their entire program.
Table 2: Presence of UD in Curriculum

Level of Presence
1st or 2nd year OR 3rd, 4th or 5th year OR grad

# of School
Responses
55

% of
Responses
76.4

Mixed (lower & upper) OR (upper & grad OR lower & grad)

11

15.3

Infused throughout

6

8.3

Of the 237 individuals that identified the types of course in which their curriculum
incorporates UD, 32.5% identified that UD content only appears in studio courses, while
13.9% stated that UD content appears only in non-studio courses, including lectures and
seminars. The remainder of responses (53.6%) identified that content appears in both
studio and non-studio courses.
Table 3: Types of Courses with UD Content
Course Type
Studio

# of Responses
77

% of Responses
32.5

Non-studio

33

13.9

Both

127

53.6
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Perceived Effectiveness of UD Components
When asked how effective the UD components were in their curriculum, 15% said they
were ‘very effective’, 57% said ‘moderately effective’ and almost 28% said they were
‘neutral’, ‘ineffective’, or ‘didn’t know’. Figure 2 below shows the detailed findings for 242
individuals who answered this question. This clearly suggests that almost three-quarters
felt that the content was at least moderately effective.
Percent

How effective is UD in your curriculum?
(Individuals who responded to the question*)

60
50
40
30
20
10
0

*N=242 people responded to this question; 204 did not.

Figure 2: Effectiveness of UD in curriculum (Individual respondents)

Relationship between Attitudes and Effectiveness
It is interesting to look at the relationships between the questions asking people to
indicate what attitudes about UD would be for other people in their program and how
effective they thought the UD components in their curriculum were. Table 4 below shows
correlations among these questions for both the individual responses and for the school
scores.
Table 4: Correlations among perceived attitudes and effectiveness of UD components
Perceived
Individual Data
School Data
Attitudes of:
(N~300)
(N~93)
Faculty
.33**
.36*
Students
.36**
.13
Administrators
.33**
.15
**. Pearson Correlation is significant at the 0.01 level (2-tailed).

For the individual respondents, there are significant relationships between attitudes
and UD effectiveness for all items; however, for school scores, only faculty attitudes are
positively related to UD effectiveness. But the most parsimonious question to ask is:
Which, if any, of the attitude items can significantly predict the perceived effectiveness of
UD components in a program? A stepwise linear regression analysis was completed for
both data sets. In both cases, only faculty attitudes were a significant predictor of level of
UD effectiveness in the program.
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Increasing the Relevancy of UD in Design Curricula
When asked to provide suggestions for increasing the relevancy of UD in the curricula
of their schools, individuals provided a wide variety of responses that were grouped by the
researchers into nine categories through content analysis. Two hundred seventeen
individuals provided 242 responses. Over half of the responses (51.1%) recommended that
UD content needs to be more integrated into coursework and curriculum. Others (12.4%)
suggested that UD would be more relevant if additional support and training in the topic
for faculty and administration is made available. Surprisingly, only 7.9% of individuals felt
that UD needed to be defined more clearly. Additionally, only 4.5% felt that incorporating
UD into accreditation and/or licensure requirements would make the philosophy more
relevant in their schools’ curricula.
Table 5: Suggestions for increasing relevancy of UD in own school’s curriculum
Answer Category
Integrate into curriculum/coursework

# of Responses
126

% of Total Responses
52.1

Provide more support/training for faculty and
administration
Better clarity in defining UD
Offer more workshops/charrettes/design
competitions/conferences/opportunities for
learning
Incorporate into accreditation/licensure
requirements
Provide better materials for teaching UD
concepts
More research

30

12.4

19
12

7.9
5.0

11

4.5

10

4.1

5

2.1

Include more diverse students/faculty

5

2.1

Misc.

24

9.9

Some of the particularly compelling open-ended responses add insight to the
quantitative summary:
‘Acknowledge the presence of ‘universal design’ in existing projects. It should not be
prescribed, but simply recognized as thoughtful, thorough design.’
‘Connect issues of social diversity to studio projects throughout the curriculum.’
‘Present evidence of it being a recognizable paradigm of architectural and scholarly
research. As it stands, most know of it as design for physically handicapped individuals.
This reductive vision of the field must be consciously combatted.’
‘Emphasize the one healthy planet concept integrating human, animal, and
environmental wellness. Universal design recognizes design for people of all ages and
abilities and backgrounds and is a central focus for design thinking and the problemsolving process of design.’
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‘Include the history and theory of universal design in the history and theory courses,
including trends in the international and multi-cultural context of contemporary
society.’
‘I would suggest that universal design could be approached through a broad survey of
its application across all design disciplines, industrial, communication, service, etc. so
that it could be understood as an ethic that works at many scales.’
‘I'd advise creating a vertical course (lecture or seminar) (open to all majors if a lecture)
to discuss issues like race, age, sex and class as they crop up in the built environment.
This could (a) energize everyone's latent sense of the issues (b) spark interest in the rest
of a universal design curriculum (c) maybe even redress the paltry diversity in student
and faculty populations. Diversity is a useful term for discussing or introducing universal
design, and its discourse can energize across disciplines as it regards both curricular
issues and also the participation of many kinds of students, faculty and client
populations.’
‘This is a generation consumed by the notion of ‘sustainable design’ -- we have just
started to stress the notion that sustainability is not just about solar panels. It starts at
the human level and Social Sustainability INCLUDES Universal Design.’
Individuals responded somewhat differently when asked to provide recommendations
for increasing the relevancy of UD in architectural education in general. Open-ended
responses were organized into 10 different categories. Two-hundred-eleven individuals
provided 252 responses with just under half (46.8%) recommending that UD content needs
to be more integrated into coursework and curriculum. Others (11.9%) suggested that UD
would be more relevant if it was incorporated into accreditation and/or licensure
requirements. This value is compared to only 4.5% of individuals that recommended this to
increase relevancy in their own schools. While 12.4% of individuals recommended
providing more support or training in UD for faculty and administration in their schools,
only 4.8% of individuals suggested this as a solution for increasing relevancy in general
architectural education. Only 6.7% felt that UD needed to be more clearly defined.
Table 6: Suggestions for increasing relevancy of UD in general architectural education
Answer Category
Integrate into curriculum/coursework

# of Responses
118

% of Total Responses
46.8

Incorporate into accreditation/licensure
requirements
Provide better tools for teaching the
philosophy
Better clarity in defining UD

30

11.9

21

8.3

17

6.7

Offer more workshops/charettes/design
competitions/conferences/opportunities for
learning
Provide more support/training for faculty and
administration
More public recognition of the philosophy

14

5.6

12

4.8

8

3.2
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More research

4

1.6

Include more diverse students/faculty

4

1.6

Misc.

24

9.5

A sample of the open-ended responses that enhance understanding of the quantitative
summary include:
‘The fastest way to increase the relevance of universal design is to elevate UD to a core
value of design that would then find its way into National Architecture Accreditation
Board (NAAB) accreditation standards.’
‘More educational conferences and workshops should be held at universities through
collaboration with Universal Design organizations like the IAUD (International
Association for Universal Design). Include this topic at American Collegiate Schools of
Architecture (ACSA) conferences to allow an exchange of ideas on best practices at a
variety of architecture schools’
‘Students are always looking for good case studies to build their knowledge base. An
excellent publication of notable universal design solutions would interest many
students.’
‘Broadly publish in both theory-based presses and in the professional press.’
‘For me, it would mean producing writings that actively engage other areas of the
humanities including disability studies, racial and ethnic studies, and gender and
sexuality studies. How is 'Universal Design' different from these areas? Is it an umbrella
discourse that encompasses these areas? Is it a distinct area of scholarship that bends
the trajectories of these social critiques toward a particular direction?’
‘More competitions for universal design (especially ACSA), or establishing Universal
Design as evaluation criteria for design competitions.’
‘Avoid trite and essentializing terminology, such as words like ‘universal.’ The
'universal' denies important aspects of the problem such as variability and temporality,
and shuts down the conversation before it starts. And then there's the extreme cultural
bias embedded in the term...’
‘Greater promotion/discussion of the concepts by which design actively hinders
differently-abled individuals, followed by design projects which directly address these
issues. This should be done in addition to integrating UD concepts throughout all design
projects, with a focus on UD-thinking rather than prescriptive solutions to meet
requirements.’

Discussion
Despite the lack of existing literature documenting the incorporation of universal
design into university-level architectural education, this exploratory study found that a
significant number of accredited programs in the United States address UD concepts
somewhere in their curriculum. Sixty-nine percent of both individual respondents and
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aggregated school responses indicated that their curricula addressed UD. One possible
reason for this discrepancy is that very little has been written on universal design in
architectural curricula, and the latest sources date to 2009. The UD field has grown
significantly since that time, and the literature might not reflect the current state of
curricula. Another possibility is that 76% of survey respondents exhibited adequate to high
levels of understanding of the term UD, the higher-than-expected value for incorporation
may be a result of respondents mistakenly identifying accessibility curricular elements as
UD. Accessible design is a subset of UD. UD considers all human-environment conditions,
especially those that typically are overlooked. While accessible design often is noticeable in
a stigmatizing way, Universal Design blends in with the mainstream. A third possible
explanation for this higher-than-expected level of incorporation may have to do with a
possible ‘social desirability’ or ‘social acceptance’ response bias (e.g., Choi and Pak, 2005).
This occurs when respondents want to cast themselves in a positive light, or they want to
respond in the direction they perceive to be desired by the investigator. We have no way
of determining if this did happen; further study would be necessary.
In addition to the higher than expected extent of incorporation of UD curricular
elements into architectural education, the study also found that perceived attitudes of
administrators, faculty, and students toward UD were more positive than the existing
literature implied. Almost half of all individuals responded that they felt their students,
faculty, and administrators had at least somewhat positive attitudes toward UD. The
results showed that attitudes that are more positive are strongly correlated with a positive
presence of UD in the curriculum and higher levels of understanding of the discipline.
Infusion of UD content throughout the curriculum demonstrates a school’s exceptional
commitment to UD as a component of architectural education. Of the 69% of schools that
reported incorporating UD content into their curricula, 8% (6 schools) reported full
infusion. Again, this value is higher than expected based on course searches, literature
reviews, and the newness of this area of research and field of study.
An overwhelming majority of individuals felt that, in order to become more relevant
both in their schools and in architectural education in general, UD needs to be better
integrated into coursework and curricula. Based on this response, the next overarching
question is how faculty and administration of architecture programs can be encouraged to
incorporate more UD-related materials in their courses and studios.

Recommendations for Future Research
Overall, this exploratory research found that UD content is more prevalent in
architecture curricula in the United States than the literature indicated. While this finding
is important, additional research is needed to explore the level of understanding of the
specifics of UD. This would help to ensure that respondents mistakenly identifying UD
course content as synonymous with accessibility would not inflate incorporation numbers.
In addition, further investigation on possible ‘social acceptance’ response bias is necessary
to determine the extent to which it might have affected the outcome.
While faculty and administrator responses are important in assessing the presence and
effectiveness of UD in architectural programs, knowledge of student response is essential
as well. Additional research focused on student understanding and attitudes about UD
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would provide insight into the success of existing methods of UD instruction and would
provide an overview of the current state of UD knowledge among students.
In addition to the above investigations, researchers need to survey faculty and
administrators to gain insight into the methods by which they could be encouraged to
incorporate more UD content into their courses and studios. This would further the body
of knowledge on how to increase the relevancy of UD in design education.
In addition, researchers need to distribute a revised and more comprehensive survey of
this preliminary study to those who are involved in education in other design areas,
including visual communication, industrial design, interior design, urban design, and
landscape architecture. This would allow researchers to gain a broader understanding of
UD’s relationship with design education and could provide valuable insight into ways in
which information can be shared across design disciplines.
Finally, research that extends to countries outside the U.S., particularly in Scandinavia,
India, Brazil, and East Asia, where UD practices are more mainstream, would allow for
comparative studies about UD education across the globe. Understanding the geographic
and cultural differences in UD education could help to reinforce the values and socioenvironmental aspects of design, and could offer an evidence base for education in ‘design
for human diversity, social inclusion, and equality’ (Design for All Europe, 2004).
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Abstract: Emotion plays a key role in the human understanding of the
surrounding world and novel situations, representing a time-tested solution to
adaptive problems. Objects are able to give rise to affect and emotions because
cognition is inseparable from emotions, which have the power to change our
thoughts. Attractive products trigger more positive emotions, being more
successful. This involves the objects’ morphology and also typography, logos, or
packaging. Typographic design teaching is therefore fundamental for design
learning and for design to improve life. Typography lives in the most varied
design manifestations, being virtually impossible to design without a letter, a
number, or a symbol. The project ‘Typography and Emotion’ was intended to
challenge design students and promote a keener awareness on how and why to
create products that prompt positive emotions. Students were invited to design a
Latin alphabet with decorative typefaces inspired on a short list of positive and
negative emotions. Two of those letters were subsequently raw material to
design a 3D object to convey emotions. The results showed full understanding of
the relationship between emotions, letterform, and positive design. The exercise
also encouraged further research on form as vehicle for content, meaning, and
emotion, allowing students to consolidate notions on visual communication and
product development.
Keywords: Design Teaching, Typeface Design, Positive Design, Emotion
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Pedagogical Encounters: Typography and Emotion

Introduction
This project aimed to present typographic design and emotion design to freshman year
product design students, in a cross disciplinary perspective on emotion as interaction:
dynamic, culturally mediated, and socially constructed and experienced (Boehner et al.,
2007).
Our purpose was to interpret the role of designers as emotion mediators, addressing
the potential of external things to allow interpretations, meanings, and to convey
emotions, namely positive emotions, able to improve the quality of life of the
viewers/users/consumers/individuals (Sheldon & Lyubomirsky, 2006; Desmet, 2011;
Pohlmeyer, 2012). However, this does not subscribe the notion that consumer products
produce happiness (Csikszentmihalyi, 1999; Lyubomirsky et al., 2005; Patterson & BiswasDiener, 2012).
After a theoretical approach and discussion on emotion in response to abstract
artworks, as music, and on emotion in response to representational artworks, namely the
experience of genuine emotions directed at fictional characters and situations, to which
the students can easily relate to, we proposed a brainstorming session about the
phenomena involving ‘objects of affection’ and the meaning of an emotional response to
objects.
Subsequently, the forty (40) product design students were invited to act as ‘emotion
conveyors’, designing a Latin alphabet of decorative typefaces inspired on human emotions
and intended to trigger emotions on viewers/users. They worked individually and the end
results were discussed in group, in class, with oral presentations of the students’
conclusions. Subsequently, two of those words were combined in a 3D format, with the
purpose of – literally – converting typography into design objects.
Although there is a wide array of tools concerning design project specification, it is still
true that the vast majority address functional, technical aspects of design, underestimating
emotions; and much less do they address ethics, responsibility to improve life (Morelli,
2007) or fostering happiness (Sääksjärvi & Hellén, 2013).
Even if it may possible to evaluate the emotional responses to design products, through
focus groups, questionnaires or surveys, the information provided by these traditional
research methods does not offer designers an aprioristic, concise device to define the
product’s vocabulary according to a given set of emotions for a given target audience.
Diachronically, throughout the centuries, type design has evolved within the artistic
and creative universe as a ‘minor craft’. From handwritten to woodblock printing, to the
metal block bearing a raised character and onto the digital world, type finally bloomed,
now available in endless representations of characters through computer screens (Curralo,
2009).
The evolution of digital type and modern computer hardware and software opened the
door of typography to people with little or no previous knowledge on the subject, (Curralo,
2009), reconvening to the status of ‘minor’ art, subject to superior categories as graphic
design or web design, undervalued in the Portuguese academic world, and especially by
Portuguese design courses’ curricula.
However, we recognize the alliance between Design and Typography is essential in all
forms of communication, products and services. Lettering conveys information and ideas
to consumers. Type captures the consumer’s attention before being deciphered or read;
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and in order to be read it renounces the consumer’s attention in favour of the individual
and subjective action of interpretation.
Beyond typographic fonts and digital font resources, there is a potential of meaning in
font design that is not restricted to the representation of symbols that express a language.
Adding to the pure abstraction of visual forms, there are several layers of meanings in
typographic fonts and text compositions, ranging from verbal to visual.
Firstly, the printed type is supposed to be legible, readable. If a font is illegible, the
written message will not be understood. Hence, type as design object has the power to
hinder or help consumers/users relate to objects. Type is virtually omnipresent in people’s
lives and since it has a strong ability to build icons it is also open to interpretation from
illiterate readers.
Considering any product and media, on a product or product packaging, including
digital platforms, type is supposed to convey ‘something’ to the object – some form of
‘energy’ surplus, besides label and brand. In fact, fonts are not just a tool for verbal written
language or mere artistic alphabets.
Synchronically, therefore, and at an academic level, this exercise consisted in training
the interpretation of the world of emotions between consumer and designed products,
transforming an intangible message (emotion) into something tangible (alphabet). The end
result would be a Latin alphabet manipulating letter form, color, pattern and texture
(structure) in order to convey emotions, and retroactively use two of those letters to
design an object (3D format) identifying, verbalizing and analyzing the emotions involved
and prompted.
This academic project involved 40 junior design students, 24 girls and 16 boys, with
ages ranging from 18 to 22, promoting a pedagogical encounter between design,
typography and emotions, allowing interpretation and communication of the visual
characteristics of readable fonts, relating those characteristics to emotions. Such
characteristics have the ability to produce positive or negative emotional responses from
their users/consumers. In the end, students were able to identify and intersect design and
typography, rationally and emotionally.
This didactical experience promoted individual insight, emotion probing and
understanding, increased awareness and perception of positive and negative emotions and
respective triggering factors and effects. Supporting previous findings, all of the students
considered typeface design has the ability to improve design objects acceptance; that
objects conveying negative emotions stimulate rejection, while positive emotions stimulate
individuals to accept or approach the object conveying such positive emotions (Norman,
2004).
Finally, this experience allowed the students to comprehend transdisciplinary
contributions, namely from neurology, positive psychology, semiotics and emotional
design, understanding more clearly how objects mediate meaning – both in design making
and design experience, understanding the individual and subjective in order to translate
those insights into designs for many (Van de Poel, 2012), enhancing quality of life by
promoting gratifying, positive experiences (Manzini, 2007; Keinonen et al, 2013).
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Emotion and Design
Damásio (2000) defines emotions as a complex set of chemical and neural responses
that are organized to form a pattern. They perform a regulating role that leads to the
creation of beneficial situations to the organism, maintaining life. According to this author,
emotions are biologically determined processes, depending on brain devices established
innately and built during a long evolutionary history.
These brain devices may be found in small clusters of brain regions and may be
activated automatically, with individual variation and depending on culture. Damásio
advocates primary emotions are innate emotional responses. We are apparently designed
to react with a certain emotion when facing a certain stimuli. Stimuli are detected and
processed by the limbic system of the brain, specifically the amygdala. Subsequently,
neuronal nuclei trigger a specific neuronal reaction that changes the cognitive process
(Damásio, 1996).
After all this brain processing, emotion arrives as an organic response and
understanding of the relationship between the object and us. This awareness of emotions
then prompts reactions, encompassing previous experiences of the interaction with the
surrounding environment, namely verbal and non-verbal emotional memory.
In short, primary emotions are directly related to instincts. They are innate, involving a
network of brain circuits, but do not comprise the whole range of emotions and behaviours
known to men. They are the stepping stone for the development of human behaviour and
secondary emotions, which go beyond the limbic system operations.
On the other hand, secondary emotions follow a more complex process. These
emotions cause direct changes in the physical state. The changes may be visceral, including
skin, intestines, lungs, heart, skeletal muscle and endocrine glands (Damásio, 1996). This is
why the most common reactions to strong emotions are sweating, increased heart beating,
breathing alterations, increased blood flow and muscular changes. These changes are the
product of a process, beginning with awareness and involving imagery, depending on a
wide array of factors.
Nevertheless, emotion plays a key role in the human understanding of the world and
dealing with novel situations. Objects are able to be appealing to the subjective emotional
side of each individual, to trigger good or bad recollections, to be perceived; and as cultural
products, they may encode emotions and meanings, being able to transform into ‘objects
of affection’ (Berger, 2010).
To experience affect, pleasant feelings or emotions has a positive impact on the
creative potential and ability to solve technical problems (Norman, 2004). By the opposite,
when the feeling is anxiety, it impacts attention and concentration negatively. In that case,
the designer is required to make more effort in order to focus carefully on details.
Emotional design thus concerns the design of products able to prompt positive
emotions in the consumer, leading to improved decision-making and problem solving.
Emotional design is based on the existence of three brain levels that require different
stimuli: visceral design, behaviour design, and reflexive design. The visceral level is
connected to appearance; the behavioural level is connected to the effective use of the
object; and the reflexive level relates to introspection and to the meaning of the object
(Norman, 2004), as shown in Table 1.
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Table 1

Three levels of Emotion Design. Source: Norman (2004, pp.21-23).
Visceral Design
Behaviour Design

Reflexive Design

Addresses the products’ characteristics that stimulate
the senses. Relates to the products’ first impact.
Addresses product use and experience; Comprises four
components: function, specifying the activity the
product is designed to perform; understanding the use.
usability, concerning ease of use, and the physical
sense, concerning texture, weight, surface, etc.
Addresses the meaning of the products or their use;
long-term relationships, culture, satisfaction to own,
display or use, and the identity of the person vis a vis
the product.

The emotional system is directly related to behaviour and to a response activated or
triggered by a given situation. It originates a physical reaction that runs through the body
and compels the body to act: ‘(...) we are programmed to react with a pre-organized set of
emotions when certain characteristics are detected in the stimuli, the world or our bodies,
individually or collectively’ (Damásio, 1996, p.146). Emotions are thus linked to cognition;
they contribute towards decision-making and are fundamental to the relationship of the
individual with himself and the outside world (Damásio, 1996).
The emotional relationship between humans and products is a research area for further
refinement (Edmondson & MacManus, 2007), as the adequacy of the artificial environment
to the emotional needs of humans. Also, design discourse concerning the subjective wellbeing is at the beginning, challenged by a transdisciplinary description of the relationships
between phenomena.
According to Norman (2004), attractive products work better. The more attractive the
more positive emotions they trigger. These, in turn, affect the mental process, favouring
creativity and resilience, thus contributing to greater comfort, quality of life, and ultimately
to a better and more attractive world, since ‘Design, at its most basic level is about
rendering objects more desirable’ (Greenhalgh, 1993, p.105).
In fact, the key role of emotion in design thinking has implicitly been recognized,
although not credited, since it has been addressed for specific products in specific markets,
namely mobile applications (Isomursu et al., 2007) or video games (Bonarini et al., 2011).
Almost paradoxically, contemporary society, consumerist and hedonistic (Waterman,
1993) has also fuelled subjective well-being as an emerging research topic in the field of
design sciences, although still at an embryonic stage. New design models and strategies are
being addressed in an effort to increase users’ well-being (Van de Poel, 2012; Pohlmeyer,
2012; Sääksjärvi, & Hellén, 2013, Keinonen et al., 2013, Desmet & Pohlmeyer, 2013).
We may argue that rational factors relate to practical functions, as usability or price,
while emotional factors relate to aesthetic or symbolic functions of the object. Obviously,
emotional factors are made evident through appearance, through shape, colour, texture,
and also significance or meaning, for what they represent to the individual.
According to Baxter (1998), an attractive product is one that is visually pleasing and
subsequently draws attention and becomes desirable. In other words, an attractive
product triggers the desire to purchase it. Also according to Baxter, there are four forms of
attraction, as described in Table 2.
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Table 2

Forms of attraction. Source: Baxter (1998, p. 78).
Attraction for the
known
Functional or
semantic attraction
Symbolic attraction

Attraction for the
visual form

When the consumer is already adapted to the visual
aspect of a product and is attracted by it amid others;
When a product appears to perform well the function
for which it is intended, or when it conveys an image of
confidence through the visual image;
When the product represents personal or social values
of the user, and helps building their image before
others;
The general form of the product, incorporating the
aforementioned aspects, has a particular beauty.

However, even not purchasing the product, the individual may still feel pleasure by
enjoying the product, as in the case of visual communication products.
Jordan (2000) elaborates on an interview related to pleasure and consumer products,
and he concludes that to develop a fully user-oriented design, designers should deal with
usability going further beyond, including aspects of pleasure/displeasure, in order to create
products that are positively pleasant to use.
In a subsequent study, drawing on a framework developed by Tiger (1992), Jordan
(2000) introduced his pleasure-based approach, which distinguishes four distinct types of
pleasure that people may seek in human-product interaction: physical, social,
psychological, and ideological.
Table 3

Four Types of Pleasure. Source: Jordan (2000, pp. 11-58).
Physical pleasure

Social Pleasure

Psychological pleasure
Ideological pleasure

Pertains to the cognitive demand in product use and
emotional reactions to experiencing the product; the
psychological pleasure of usability (provided by userfriendly products that reduce unpleasant sensations);
From the relationship with others, persons or
companies; the social pleasure of status and social
interaction
Related to the body, senses and organs, to the
physiological pleasure of comfort
Pertaining to people's values. Involves pleasures from
‘theoretical’ entities such as books, music and art. In
the context of products it concerns the values they
convey. Ideological pleasure occurs according to the
individual culture and represents such culture.

For Jordan (2000), the pleasure associated to products is a benefit that can either be
practical, emotional or hedonistic. For this author, pleasure is a relative concept, resulting
from the interaction between products and people. According to Desmet (2002), emotions
are subjective and individual; different persons may experience different emotions
regarding the same product, or even a set of different emotions. Emotion is vulnerable,
mutating, generated by short immediate stimuli, by a moment of interaction.
Individuals interact with products through the five senses (hearing, sight, smell, taste
and touch), but simultaneously the product is as an integral, inseparable part of the
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context in which it appears. The context of interaction is part of a social cultural context,
which also affects the emotional experience. Hence, in addition to the interaction context,
an understanding of the social context of the individual is essential to design based on
emotions (Person, 2003).
In other words, it is fundamental for the designer to understand and decipher his own
surroundings, the society he is part of and product from, and also to assess emotions,
grasping how they may move, push and pull the individual and the target set of consumers.

Emotion in typographic design
Etymologically, the noun type means symbol, emblem, from the Latin typus, meaning
figure, image, and form (Online Etymology Dictionary). Typography is hence the art and
technique of composing printed material from type. The concept of type involves giving a
written shape to the word; rendering language visible (Curralo, 2009), but it is not limited
to the flat representation of the printed alphabetic characters.
In fact, communication can either be verbal, gestural, or visual. Visual forms, two or
three-dimensional, are also communication elements that we produce and use. In
commercial design, type creates brands and logos. Type also plays a key role in building
visual hierarchies to organize information.
Conversely, despite the already established habit of reading texts, there is yet to
develop the habit of recognizing objects as communication elements, whether they are
two or three-dimensional. In fact, a product is formed by the combination of several
factors, such as materials, color, finishing, among others, structured as a language, and
able to be interpreted, especially by product designers, to master the full vocabulary of the
objects.
Simultaneously, besides tangible properties, products also carry intangible
characteristics, features that cannot be perceived by the senses and are not easily
identified (Karana, 2006). To exist, the product becomes material, but the product also
remains a concept, an idea (Evbuomwan et al, 1995), or maybe a drawing, if no materials
are available to convert it into a tangible entity.
Along with the fast development of modern technology, fonts assume a wide variety of
new forms and functions. Many categories and types have evolved, including image and
movement. Fonts are no longer mere tools for visual communication. Their shape and
appearance can be manipulated to suggest moods or feelings.
According to Ho (2009), emotions impact the decision making process of designers
during the design process. In many cases, designers experience stimulating emotional
responses within their environment that in turn impact their decisions on aspects of the
design process, which in turn will have emotional outcomes, such as the arrangement of
shapes or colors (Ho, 2010). Reversely, typographic elements such as color and shape may
trigger emotions (Tsonos & Kouroupetroglou, 2008.).
Emotions are a common factor to humans and animals. However, emotions in humans
have a special nature, in so far as they are interconnected with our actions, values and
judgments. The impact of emotions depends directly on the senses triggering such
emotions (such as perfume). Feelings, on the other hand, allow emotions to affect the
mind. Without emotions we would not be able to take pleasure in life or to appreciate
what surrounds us; emotions ultimately give meaning and significance to things (Gross,
1999). Things constituted by the morphological qualities of the products, but also from the
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shape of the type printed on the packaging, label, bag, or even stamped on the product’s
skin.
In consumer research (Tractinsky, Shoval-Katz, and Ikar, 2000), the effects of positive
emotions were found in line with this general trend: positive emotions trigger product
purchase intentions, repurchase intentions and product enhancement.
In the field of ergonomics, positive emotions have shown beneficial effects while using
the product; when using complex technology, positive emotions reduce the anxiety of
manipulation and contribute to enhance the experience of use and overall usability.
Subsequently, products that trigger positive emotions are purchased more often, used
more often, and are more pleasant to use, stimulating subjective well-being (Eid & Larsen,
2008; Lyubomirsky et al., 2005; Petermans & Pohlmeyer, 2014).

The pedagogical project: Typography and Emotion
Historically, the role of typography was to allow visibility to verbal writing. More
exactly, it made something intangible, as sound, into a tangible sign, the letter, to be print
and distributed. Fonts, however, in addition to that role, also have the ability to represent
visual and emotional qualities.
Typography has always been present in the most different design manifestations, such
as communication design, graphic design, product design, or multimedia and computing.
Its importance can be reminded by the difficulty to design a project that does not involve
at least the use of one letter, number, or sign.
Before the advent of digital technology, typography was much more limited. Type has
evolved from blocks of wood to digitized representations of the character, and the
computer system technology widened the field for typography at the same time it was
democratized, allowing ordinary people with little previous knowledge on typography to
compose type, whether or not it becomes printed material (Griffee & Casey, 1988).
According to Steven Heller, to teach design to the student before teaching him
typography is like teaching a baby to walk before he can crawl (Heller, 2004). This
prompted us to promote promotion typography learning, since junior design students lack
skills to distinguish fonts' or typography's significance. To implement letter anatomy
(Lupton, 2008) and an inspiring encounter with letter and type, we addressed letterform
design as intuitive means of expression, discussing notions on letter shape composition
and anatomy, for students to become aware of the different fonts, their origin, the
typographic values and guiding principles, and concepts such as emotion, semiotics, and
communication. Since typographic studies are so important for design students education
and preparation, we decided to add a typographic design exercise to the syllabus,
addressing emotion in design.
Eco (2005) argued that all cultural phenomena could be regarded as communication
phenomena. This is also true for the emotional interaction between user and object
(Berger, 2010), which involves at least four agents: the transmitter, the receiver, the
media, and the context (MacLuhan & Fiore, 1964). The adequacy to the media and context
is also one of the key factors in the choice of letters. Technically well-suited to the media,
types can be more easily identified and not tiresome to read. They fulfill their role to
communicate efficiently.
Yet, to understand what the subject (consumer and / or user) feels, it is necessary to
understand what the object may be able to convey and why. Placing the object as cultural
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phenomenon in the place of message sender, and the user in the position of message
receiver, the designer becomes the channel, mediating a coded transmission.
T EACHING S TRATEGIES : DEALING WITH EMOTIONS
The Product Design course from Viana do Castelo Polytechnic Institute is established on
the Minho region in the north of Portugal. The project ‘Typography and Emotion’ was
designed to introduce students to the typographic world(s) and to connect design and
emotion through fonts. This implies understanding emotions, typography, and the
relationship between emotions and typography.
As pedagogical tool, the proposed exercise allowed questioning and interconnecting
different areas of knowledge, addressing typographic design as a tool to create products
designed to trigger emotions in a given socio-cultural context.
Bauman’s ‘liquid modernity’ (2005) recommends proposals capable of challenging the
global market monopoly, legitimizing the right of the individual to acquire new values, new
knowledge and new emotion experiences. According to Mendini, ‘project making is carried
out in several stages, and the real and fundamental problem is firstly that of the program
of reproducibility and afterwards that of design’ (Mendini cit in Ferrari, 2005: 98).
According to Cross (2006), to design is to use systematic methods, setting goals in a clear,
concise, specific and verifiable way, in order to solve a problem. And such goals are to be
reviewed periodically.
Hence, to develop this project we adopted a cross-oriented methodology,
connecting the process stages advocated by Bruno Munari (1981) - who adds that the
design process is linear, prescriptive and deductive, with stages representing tasks to be
performed successively - with a Mendini and Cross statements - focus on metadesign and
designerly ways of knowing.
Table 4 presents the project stages followed by the students in this project.
Table 4

Methodology. Inspired from Bruno Munari’s model (1991, pp.39-66)
Problem
Data collection and analysis
Creativity
Experimentation
Model Development
Verification
Solution

Problem: consists on the students’ lack of visual literacy and knowledge on typography
design. The hypothesis was if typography could prompt emotions.
Data collection and analysis: students received and gathered information on emotions,
synthetized on Tables 1, 2 and 3. Each student (24 female and 16 male, total of 40) chose
one emotion from the ten (10) presented on Table 5, in order to develop an alphabet. The
five (5) positive emotions (50%) were joy, love, affectivity, peacefulness, and kindness; the
five (5) negative emotions (50%) were sadness, hate, aggressiveness, anxiety and greed).
Creativity leads to experimentation, drawing shapes of letters in order to establish
useful relations for the project.
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Experimentation, in this case drawing shapes of the letters allows inputs and
establishing useful relations. Experimentation is an interaction between primary
information, the collected and processed data, and secondary information, from the
sketches performed.
Model development: In scale or full size, sketches show partial solutions for what may
become the chosen solutions for the problem, able to be compared and classified.
The verification stage consisted on a poster presentation of the designed alphabet to
the remaining class (39 students and one teacher), potential users, and an honest opinion
is requested. Based on the objective data from the comments, each model was adapted.
Finally, the final drawings of each particular alphabet were established, and the objects
resulting from the two 3D letters were developed,
This methodology allowed subjectivity, different interpretations and also dissimilar
analysis and conclusions. As a learning experience, it was designed to contribute to the
education of a generation of designers who will develop products that engage the
individual, the collective, and the environment, meaning adaptation and change. The goal
was not to offer them a static set of cause-effect clauses concerning objects and emotions,
but to guide and support them though their own discoveries of emotions and their triggers
– there were no wrong answers.
In order to implement letter anatomy and simultaneously allow students an inspiring
contact with type and fonts, we approached letterform design as an expressive means of
communication: intuitive, but based on theoretical notions on letter shape anatomy and
composition.
Typefaces by Ellen Lupton, Ruari Mclean and Adrian Frutiger were presented for group
discussion and analysis, involving and motivating the students, fostering freedom,
inspiration, and technical and aesthetical improvement. This resulted in a structured,
rational approach, for students to put into practice theoretical concepts of letter anatomy
and graphic arts.
The Munari Method, presented in Table 4, also encouraged autonomous research from
students, namely on how to design forms as an expressive vehicle of content and meaning.
At a first stage, the 40 junior students from the product design course were invited to
choose one emotion from a list of 10 primary emotions provided by the professor, five
being positive and five negative (50%/50%) as shown below, in Table 5.
Table 5

List of primary emotions presented to the students.
Positive Emotions
joy
love
affectivity
peacefulness
kindness

Negative Emotions
sadness
hate
aggressiveness
anxiety
greed

From the group of 40 students in the first year of product design course, 24 were
female and 16 were male, with an age range from 18 to 22 years-old. No-one selected
‘Greed’, while a clear majority (67.5%) chose positive emotions (27 students), as shown
next, in Table 6.
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Table 6

Emotions chosen by gender and number of students.
Positive Emotions
joy
M (n=16)
F (n=24)
3
7
love
M
F
2
5
affectivity
M
F
1
2
peacefulness
M
F
3
2
kindness
M
F
0
2
10 (37%)
17 (63%)
27 (67.5%)
40

Negative Emotions
sadness
M
F
2
1
hate
M
F
3
2
aggressiveness
M
F
1
2
anxiety
M
F
1
1
greed
M
F
0
0
7 (53.8%)
6 (46.1%)
13 (32.5%)

The preference towards positive emotions was verified both in the female group of 24
students (n=17/ 70.8%) and in the male group of 16 students (n=10/ 62.5%). However, the
‘positive group’ of 27 students was composed mainly of female students (63%), against
37% of male students.
Among the five positive emotions, ‘Joy’ was chosen by 41.1% of the female students
(n=7) followed by ‘Love’ with 29.4% (n=5). The sum of the two items in both genders
accounts for approximately half of the overall choices (42.5%), possibly reflecting the
typical aspirations and concerns in their age (18 to 22 years-old), and also possibly because
the universe of visual representations, symbols and icons regarding those two emotions is
much wider than for instance regarding ‘Greed’.
The remaining positive emotions received the same volume (n=2) of preferences;
‘affectivity’, ‘peacefulness’, and ‘kindness’ (11.7%). Female students concentrated their
choices more (until 7) and their choices ranged more (0 to 7) than male students (from 0 to
3). The average for female students was 3.6 concerning the five positive emotions, and 1.5
concerning the four chosen negative emotions.
One third of the students preferred negative emotions (32.5%, n=13). The inclination
towards negative emotions was similar in the female (n=6) and male group (n=7)
corresponding to a percentage of 46.1% and 53.8%, respectively. Hate stood out (n=3)
among the 16 male students (18.7%), corresponding to the highest concentration score,
paradoxically alongside ‘Joy’ and ‘Peacefulness’ (n=3/18.7%). Male students presented a
more polarized range of emotions, with an average of 2.25 among the 4 chosen positive
emotions, and 1.75 among the 4 chosen negative emotions.
After selecting their emotions, students were asked to develop a matching decorative
typeface in upper case, manually, not resorting to any digital media. This specific
restriction was intended to allow enough time for students to manipulate, identify and
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differentiate visual qualities. Subsequently, they were asked to identify strategies to
convey the selected emotion.
Color and texture were among the most widely mentioned elements of visual language.
Rounded shapes, constancy and harmony, balance, clearness and readability were
predominant features dominating the positive spectrum. ‘Hate’ motivated a strong
contrast and abundance of elements, with references to complex angular and irregular
shapes, distressing balance and visual tension, with no adjustment to an unrevealed visual
axis.

Figure 1

Works by the students. Source: Authors

Figure 1 displays some of the typefaces developed by the students, for Joy,
Aggressiveness and Calm.
To produce a full typographical alphabet is neither easy nor quick. Uppercase lettering
for a Latin alphabet has 23 characters. Each one requires similar concentration and
attention to detail. To draw a letter and then repeat the features adapting them to the
following letter requires constant concentration, during several hours and days, in order to
keep the formal coherence in the representation of the different decorative typefaces.
For this reason, the students were given graph paper for letter drawing by hand, to
enhance technical accuracy, keeping the letters within a minimum diagram, to be more
visible in the x-height marking of the alphabet.
Types are usually inspired by fonts from manuscripts or other printed media, and based
on graphic shapes that are characteristic to other techniques and media. In this academic
exercise, in addition to the identification of the alphabetic characters formal qualities,
students were invited to assess intrinsic qualities and to highlight emotions. This selection
of typefaces was precisely intended to drive the attention towards apparent qualities, with
iconic and symbolic functions operating simultaneously.
Analysing the visual features of these typographic typologies allows understanding the
key concept in typography design is not ornamentation. There are specific qualities for
each trait forming the characters. Decorative fonts intentionally draw attention to their
appearance. For decorative typefaces, the appearance (first quality) of the type creates a
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meaningful identity which sets the typeface as a particular sign. The visual qualities are
supposed to stand out, which is not the case with regular fonts. Regular fonts display their
particular characteristics but do not disrupt with the phonetic alphabet. They are intended
to allow a clear identification of the alphabetic character representing verbal language.
However, the significant potential of typography is not limited to character representation
of verbal language.
Although the purpose of this exercise was to develop a legible font whose traits would
trigger emotions, this concerned decorative typefaces, each individualized from start,
representing a written alphabet. Therefore, the typefaces designed by these students can
be used in titles but not in long texts, due to the visual tension generated between the
visual and verbal, dispersing reader's attention and hindering verbal reading.

Image 2

Emotion Letters - 3D Letters representing emotions, developed by Design Students.

After completing the decorative typeface design, students developed two 3D letters
(Figure 2), as an ‘acid test’ for their own interpretation and materialization of ‘Typography
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and Emotion’. Creating the 3D-version letters also allowed students to understand the
connections between two-dimensional and three-dimensional discrete elements.
For that purpose, the students freely resorted to a wide range of materials, namely
wood, foam, cardboard, and plastic.
It is possible to identify that the types designed to trigger positive emotions have a
more readable end result that the types intended to suggest negative emotions. Also, the
typefaces with low legibility and angular pointy shapes were commonly acknowledged to
convey negative emotions, hindering the user/product relationship. On the opposite
spectrum, readable fonts, clear and harmonious, were considered more legible and to
promote a more positive and enjoyable user/product relation, according to the students’
assessment and conclusions.

Conclusion
Rational factors are connected to the objects’ practical function, usability, price, among
other aspects. Concurrently, emotional factors relate to the objects’ aesthetic and symbolic
functions. These are detected in the object’s appearance, shape, color, texture,
temperature, and also by the object’s subjective meanings, by what it represents,
subjectively, to each individual.
This pedagogical project allowed 40 freshmen project design students to experience,
individually and in group, a theoretical-practical approach to ‘typography and emotion’,
product development and positive design.
The final works presented by the students allowed recognizing that design thinking
goes far beyond technique and technology. Products don’t speak. However, they are
means of communication, media for visual language, for impressions, and emotions, that
will in turn affect potential buyers, positively or negatively. We live surrounded by objects
designed to please.
The positive emotion triggered by interacting with objects in our environment is
interpreted by our brain as coming from a good, functional thing (Norman, 2004). This
project allowed future designers to experience emotion through design and to think
through emotions, addressing the subjective well-being of individuals and societies.
Any aspect of a product can evoke emotions. As a result, emotion-oriented design
requires a holistic approach to product design. The designer gives shape to a relationship
between user and product, exploring emotions, in this case through typography.
Nevertheless, any project involves levels of meaning, interpretation, emotion, and possibly
manipulation. The emotions caused by products are of the same nature as those arising
through relationships with others. Thus, to design products to be used by people involves
knowing what people have in common: namely emotions.
Although at a small scale (40 participants) the exercise carried out by the students
showed that the academy has a key role in supporting individuals as they strive to deal
with emotions. Ultimately, addressing their own emotions allowed these design students a
greater level of self-confidence, assertiveness, involvement and interaction, promoting
their own experiences of subjective well-being through gratifying, positive emotions.
In a broad sense, ‘Typography and Emotion’ promoted an interaction between
theoretical and practical knowledge, showing future designers the potential impact of their
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products in the well-being of other individuals and subsequently of the society as a whole,
constituting a pedagogical encounter with design for humanity.
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Abstract: Wellbeing is founded on value. One approach to understanding
wellbeing is to identify what is of value to human life. Thus, for design to improve
life designers must conceptualize living well and its capacitating values in order
to facilitate processes of generating a value basis for wellbeing. But, how does a
design student learn the scope and processes of conceiving value as it might
occur in practices of living well? This paper presents a pedagogical prototype
implemented to facilitate university design students’ understanding of the multidimensional, interactive, and contextual character of value as actualized through
designed products, processes, and platforms. This prototype engaged students
with parallel endeavors of creating narratives of their gardening experience and
the research-led designing of alternative scenarios within everyday living.
Employing a reflective approach to observe and consider the value within human
and natural situations this prototype focused on cultivating the students’
consciousness of their own value framework to design within. The scope and
achievements of this prototype are assessed using attitudinal questionnaires,
interviews, and qualitative reviews of the course’s content, processes, and
learning outcomes.
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Introduction
A CONTEXT
Our students will soon enter their design careers in the world’s richest country per
capita with the highest human development in the Arab World according to the United
Nations “Indices & Data Human Development report” in 2013. This wealth is based in the
abundance of oil and gas and substantial multinational investments that have sprouted
over the course of the last 20 years. This young country is pursuing rapid growth within a
compressed timeframe of a few generations.
This ambitious development is being guided by the national vision articulated in “The
Qatar National Vision 2030” document. This vision outlines in broad terms development in
human, social, economic, and environmental sectors. However, clearly activated processes
and platforms for realizing this vision are only beginning to coalesce around the formation
of a diversified economy. Within this is an emerging design industry and creative sector
that are shaping various channels of contribution to this ambitious development. The
development of this creative capacity is being influenced by an encouragement of
entrepreneurial and innovative approaches to creating a knowledge-based economy in
which new forms of value must be cultivated.
Our art and design school organizes its mission in supporting this national development
with an understanding that at its core is the aspiration of living well within a context
shaped by forces and circumstances of tradition, religion, environment, and globalization.
Fundamental to this support is the premise that agencies and capacities of design and
creative processes are instrumental in activating and coordinating the dynamics and
complexities of this quest for living well; that design and the arts can facilitate the
engagement of human values and their fulfilment with the development of the narratives
and practices of everyday living.
In line with fulfilling the school’s mission within such a developing context, as educators
in the undergraduate graphic design program we have found ourselves reflecting critically
on developing the students’ understanding of value within the human, social, economic
and environmental domains that they are engaged with. The locus of our consideration has
been the question of there being a contextual basis of this national development and how
design can contribute to its development. This is of particular concern because the
country’s extraordinary wealth has enabled a rapid pace of transformation that relies
heavily on importing concepts, narratives, processes, and knowledge. This has brought
many irrelevant, unsustainable, and oppressive practices, expectations, and artefacts that
challenged the relevance of local meanings and identities. At the core of this dynamic
between the imported and the local context is the interaction of values.
As part of the education of this context’s young designers we believe that they must be
able to creatively and critically navigate a complex and dynamic terrain of values to create
design based contributions to this national development that are holistic and authentic
enough to integrate the human, social, economic, and environmental forces and
circumstances. Ultimately, this integration at a more systemic level is essential for
sustainable individual, community, and environmental development that can serve as basis
for living well.
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The Investigation
As design educators serving this massive national development we are concerned with
our role in helping students become aware of the agency of design and its impact on the
lives of themselves and others. The notion of a citizen designers aligning with a vision of a
society for healthy development has compelled us to begin designing a seminar course that
can provide a platform for our students to consider value as it might occur in the practices
of living well.
The impetus of this pedagogical innovation first emerged out of our concern for the
condition of and regard for the natural environment occurring around us. In observing
behaviours, attitudes, and ideas we could see the concepts of value influenced how
humans and their systems interacted with the natural environment and its systems. As
design educators we focused our thinking on design’s current and potential role in
facilitating these value concepts. The systemic scope of our discussions brought us to a
more holistic and integrated contemplation of design’s agency and impact. From this arose
a more general question of how our students might understand value and how it plays out
in design endeavours; and, how we might facilitate learning in this area.
To investigate this further we used an existing seminar module that is dedicated to, as
the university’s course description states, “an examination of selected theoretical,
historical, aesthetic and social areas of concern to the graphic designer.” To accommodate
an exploration of such a potentially large scope of content and the applied-basis of the
benefits of such an inquiry we decided to develop a seminar prototype that could be
assessed and reiterated into further prototypes with more appropriate focus and effective
approaches.
Using this curricular module and prototypical approach we designed the first prototype
for the Fall 2014 term offering of this seminar to incorporate processes of collaborative
and reflective teaching, experiential learning, and cross-disciplinary content. This approach
framed within the more experimental attitude of prototyping allowed us to be responsive
throughout the process. This permitted the emergence of a general structure of three
learning areas. These areas are: (1) the nature of value and how it is defined; (2) the
relationship of value to design and designing; and (3) the development of a value
framework for each student’s design agency. The relevance of these three learning areas
to the design of value was investigated by students within the two areas of a designer’s
agency and design’s impact in terms of value created or facilitated.

Figure 1

Diagram of the scope and focus of the investigation.
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As the teaching of this seminar prototype to 23 senior graphic design students
proceeded, we focused our pedagogical inquiry on the effectiveness of the content and
scope of learning, the processes utilized, and the approach to developing a designer’s value
framework. To develop a pedagogical assessment of this first seminar prototype we have
employed the qualitative methods of an attitudinal questionnaire, a focus group interview,
and reviews of the course’s content, processes, and outcomes.
In this paper, we document some of this pedagogical prototype’s learning content,
processes, and approaches. This includes assessing its apparent effectiveness in our design
student’s learning about the scope and processes of conceiving value as might occur in
practices of living well. In the conclusion of this paper we outline the potential scope,
components of inquiry, and points of reference for the next iteration of this pedagogical
innovation. Overall, we aspire to have this paper affirm to some degree a theoretical basis
and relevance to the question of axiology within design education.

Background
The Transformation Of Design Education
The current transformation of design practices and design education tends to focus on the
expansion of relevance from solving simple problems with functional products to
addressing complex problems with situational impacts. Social justice and environmental
sustainability have been appropriately incorporated into this evolution of a more holistic
scope of design. “The focus on wellbeing has meant a continuation of our long-term shift
from material objects to the immaterial ways things and systems are organized to create
conditions where people are supported and taken care of, and where they can take care of
themselves and each other.” (Keinonen, 2013, p.8)
The intention of this investigation is to innovate one approach to supporting this
broader and deeper engagement of design that aims to support more fundamental
transformations within organizations, markets, and communities must be equipped with a
more theoretical understanding of value. Thus, this investigation is focused on the
development of incorporating axiology within a design curriculum.
Axiology, also called value theory, is an area of philosophy examining the nature and
occurrence of value (Value Theory, 1999, p.949). In this investigation we have followed a
broader scope of axiology more appropriate to the wholly contextual basis of design that
considers value theory in terms of aesthetics, ethics, and epistemology. This is in contrast
to a narrower use of value theory in which value would be considered as a component of
ethics.
The need for developing an axiological component to a curriculum is apparent when we
acknowledge that design education has a legacy of preparing people to create forms with
dedicated functions that strategically produce a specified value. Much of 20 century
design has been oriented towards producing market-based value that stimulates and
perpetuates consumption. This linear approach has had such success in achieving its goals
that we find lifestyles around the world developing consumption rates that will require the
resources of two earths by 2030 (WWF, 2012, p.6).
What enables this system is a constructed system of value perceptions that relies on
design to transform raw resources into valued commodities dedicated to the fulfilment of
th
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value of material possession, efficiency, status, and growth. However, we are approaching
a point of diminishing returns. Many research studies on the relation between material
wealth and happiness find that beyond a more basic level having more stuff doesn’t
necessarily make us happier. In fact, some will argue that an abundance of stuff can make
us less happy. As reported recently, research suggests that, “ ‘a value system that is
preoccupied with possessions and the social image they project,’ is both socially
destructive and self-destructive.” (Monbiot, 2013) Yet, as this point of diminishing returns
has become more evident to both producers and consumers the economic value system’s
basis of growth has propelled the emergence of an experience economy in which “goods
and services are no longer enough.” (Pine, 1999, p.6) It can be argued that design has
accommodated this economic evolution with the application of design thinking methods
earlier in the product innovation cycle.
However, regardless of whether design thinking is used as a cognitive style, general
theory of design, or as an organizational resource (Kimbell, 2011, p.285) the need to be
guided by a value system stands. In fact, it is the essence of design endeavours to create
ways to realize an orientation and conception of value. Recognizing this need in the face of
design’s potential for destructive environmental and community impacts is the source of
inspiration for this investigation.

A Need For Axiological Consideration Within Design Education
How do designers consider the scope of value involved in the agency of their thinking,
creating, and planning that is dedicated to impacting a given situation? How does a design
initiative conceive of the value(s) it attempts to realize within a living context? The answers
to these questions are based in political, economic, social, and increasingly environmental
processes, structures, and circumstances. Navigating this complexity is how design thinking
methods attempt to guide innovation by uncovering value among multiple points of view
and coordinating them into more systematic relationships. However, to make these value
systems innovative and sustainable there must be a penetrating understanding of the
relevant and potential values and how they influence one another. This leads us to
questions such as: What frameworks can we utilize to organize our understanding of the
values involved; How does one value relate to another; and, what is the basis of a
particular value? Basically, design needs to be supported by a more theoretical
understanding of value. This need is evident when considering design in service of
wellbeing.
Understanding what wellbeing consists of is an area of inquiry that has been organized
into two sub-areas of subjective and objective wellbeing. Objective wellbeing focuses on
more empirical conditions such as physical conditions, monetary wealth, access to support
systems, and other quantifiable aspects. Subjective wellbeing is more internally based in an
individual’s emotional and cognitive assessment of his/her own life. Within these two
subareas of wellbeing we are always able to organize a spectrum of conditions that span
from the positive to the negative. We also can apply the construct of wellbeing to the
condition of both an individual and a larger context. Within this scope of relevance the
conditions of an individual and of a given context can be addressed as interrelated. This
connecting the individual to a whole context is at the core of design’s current expansion
beyond the development of appealing and practical products to the influencing of complex
systems. “Design for wellbeing requires that design is seen as a broad umbrella of activities
719

PETER S. MARTIN & DANA EL AHDAB

that identity issues in systems and find technical solutions and practices that can and
should be improved for the betterment of human life.”(Keinonen, 2013, p.9)
Keinonen’s perspective of designing for wellbeing leads us to two areas that must be
addressed in designing. One is the development of technical solutions. The other, which
this investigation is focused on, is the improvement of practices and the betterment of
human life. This is where an examination of what subjective and objective aspects within a
given context and its resident individuals are of value to cultivating and sustaining a
positive condition.
In essence, design is being prompted to answer the question of, “what is the good life?”
Or, “how is living done well?” Given the profundity of such questions, we cannot
reasonably rely solely on the intuitive impulses or ideological agenda’s of individual
designers to determine the ends to which their generative agency is applied. Also, given
the current trends of co-designing and interdisciplinary design initiatives we can see the
need for a more deliberated process of determining what an improvement or betterment
consists of. For a design team to engage and integrate the physical, mental, emotional,
social, spiritual aspects of wellbeing requires a more complex understanding of what
conditions are positive, or of value, that are to be actualized somehow within a given
context. Thus, the endeavour of designing for wellbeing must be equipped with an
axiological capacity that can examine the nature and occurrence of relevant values.
To provide an example of this need to address both the development of technical
solutions and the improvement of human life we can look at what is perhaps the greatest
need of our time, which is to address the full-scale environmental degradation being
carried with our own hands. Typically, this problem is understood and addressed as a
technical problem that must be solved without a developed examination of what values
are active in this situation. We find architects looking for innovative ways to minimize the
carbon footprint of a building as opposed to dissecting the value of having certain
technologies embedded in our living environments. As a result we see little progress in
addressing this massive problem. Sustainable design has become mostly recognized as a
mode of utilizing technical and material innovations to make unsustainable practices less
unsustainable. To reinforce the inadequacy of this technical approach we can consider that
philosopher, Seyyed Hossein Nasr, states, “the environmental crisis is fundamentally a
crisis of values,” (Religion and environmentalism, 2015) This reveals that problems that
design is used to address involve the values that draw certain behaviours, narratives, and
identities from us as well as the relevant technical conditions. We can review history to see
that design failures such as urban public housing projects result from a limited focus on
technical conditions that neglect the dynamics of complex value systems that humans live
by. We can see that we must prepare designers to engage in a more holistic design
response that engages an axiological process as well as a technical one when addressing
issues of wellbeing.
This is why we must examine how might a design student learn about the scope and
processes of conceiving of value. Having pedagogical approaches and methods to support
this learning is essential when engaging students with the goal of designing for improving
life and the world. If we, as design educators, aim to facilitate the growth of designers who
can orient their creative resources around design outcomes and impacts that have a
holistically aesthetic basis that is ethical and justifiable in contextually relevant terms we
have to at least introduce design students to a critical framework and vocabulary with
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which they can begin to navigate the multi-dimensional, dynamic, and contextual character
of value. In activating such consideration of value design students will be better oriented to
integrate other knowledge and methods from other non-design disciplines to support the
more holistic view of design that is emerging within design education’s current
transformation.
Currently, the consideration of value within design education tends to be situational
and fragmented. Because of this we are confronted by a situation that Suzan Boztepe
describes in her article examining user value as, “… the field [design] is plagued by
terminological confusion regarding the use of the term value.” (Boztepe, 2007, p.55) The
aim of this investigation is to develop and assess, for further iterations, a pedagogical
prototype to test approaches to facilitate a young designer’s understanding of value and
how to orient his/her generative agency toward designing for practices of living well.

Methods
The design and implementation of this pedagogical prototype was organized around
three learning areas that were addressed by the various components of the seminar’s
process. Below each area is explained with a focus of how the seminar’s components
serviced these areas of learning.

Figure 2a Schematic diagram of the prototype seminar’s development. The various components of
the seminar involved various methods of observation, analysis, experiencing, and activity
to provide content for processes of interpretation that were developed into applications
focused on the seminar’s three learning areas.
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Figure 2b

Chronological diagram of the prototype seminar’s process as it took place over the course
of 14 weeks.

LEARNING AREA 1: The Nature of Value and How It is Defined
Maslow’s hierarchy of needs establishes with simplicity and certainty an outline of
fundamental values and their interrelationship. However, clinical psychologist Mary Pipher
introduces the more complex and subtle nature of value by considering Maslow’s hierarchy
of needs from a different perspective by asserting that it is possible for one to be cold and
hungry while feeling happy and connected when another person can be warm and well-fed
while feeling sad and lonely (Pipher, 2013, p.4). This realization reveals that the clarity of
needing to fulfil our biological needs before we can begin to tend to “higher” values is not
necessarily true within many situations of everyday living.
To activate a conscious reflection on the nature and understanding of value within a
given situation we began this seminar with a value analysis of the use of artificial grass
throughout the university campus. This analysis was organized around developing a debate
among three points of view regarding the practice of installing artificial grass in our desert
campus. These points of view are: (1) why it is good; (2) why it is bad; and, (3) why it is not
important.

722

A Pedagogical Prototype Focused on Designing Value

Figure 3

Illustration of the process of analysing the values associated with the use of artificial grass
throughout the university campus.

The outcome of this analysis was a collection of identified impacts of this use of
artificial grass in a desert context. These impacts were then considered within four value
parameters established by intersecting the two oppositions of “aesthetic” versus
“pragmatic” with “individual” versus “collective.” The students explored the possible
positioning of the impacts they identity within the resulting four quadrants to begin to see
that value is not necessarily one-dimensional.

Figure 4

Example of student’s value mapping of artificial and natural objects using methods of
linking life-cycle segments, categories of consumer value (Holbrook, 1999), and value
hierarchy to self.

While completing this initial analysis, we began another investigation into the nature of
value as associated with objects. This inquiry was oriented around having students
consider intended value and the potential for attributed values not necessarily intended
with the objects’ creation. To do this, we asked the students to develop a comprehensive
study of three objects. They included an object purchased for three dollars or less from a
supermarket, a natural object found in the local desert, and an object already possessed
that was valued in someway.
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This study of objects consisted of an analysis framework for examining each object’s
value (Figure 4) and a systematic analysis tool to map the various values relative to
formulated value dimensions for the objects (Figure 5). The analysis framework involved
identifying multiple valuable aspects and qualities of each object. The resulting list of
valued features were then categorized using an established set of values including status,
esteem, ethics, spirituality, excellence, aesthetics, and play (Holbrook, 1999, p.12). This
was accompanied by a consideration of the life cycle of each object to link a broader set of
circumstances and conditions that would likely involve additional values. The final
component of this analysis framework was the positioning of the object in reference to a
hierarchy of value thresholds such as Maslow’s hierarchy of needs or scope of relevance
expanding from the personal through to the universal.

Figure 5

Example of student’s use of value analysis framework and mapping tool to assess a
natural object, purchased object, and a personal object. (1) Establishment of five value
dimensions to consider all three objects. (2) A laddering method applied to one of the
objects to identify a set of five value points to be mapped. (3.1 – 3.3) A series of mapping
of the value points in relation to various combinations of value dimensions to reveal how
a given objects value can be diverse and variable.

The systematic analysis tool provides a structured process for the students to examine
the value associated with each object in a more abstract and dynamic way. The first step of
using this tool was to establish a collection of value dimensions such as the spectrums
between “need” and “want” or “aesthetic” and “pragmatic” as deemed relevant to the
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object. After defining a number of such dimensions, the second step led the students
through a laddering method that began with them completing the statement, “I value this
object because…” followed by a progressive series of completing “this is good because….”
This laddering method generated a series of what was referred to as value points. For
example, one student who selected a smart phone as one of the objects stated “I value this
object because it will help me with so many things such as communication.” This was
followed by her stating, “This is good because I can reach anyone I want to.” This was then
followed by, “This is good because I can keep updated with what my family and friends are
doing.” This laddering produced a set of value points that include communication, access,
and current awareness. The third and final step of this analysis tool was to create a series
of maps showing the relative position of each identified value point from step two within
an area between two value dimensions from step one that varied from map to map to
demonstrate how the values related to an object can be diverse and varied.
Another activity to engaged the students in considering the occurrence of value was
having them create maps of local environments such as a neighbourhood. This involved
them exploring with an open-ended approach part of their physical environment.
Beginning with field observations documented with photographs and notations each
student identified various aspects of places that involved the built and the natural.
Accounting for these aspects by creating geographical maps permitted each student to
consider the conditions of their locality as a result of designed and circumstantial
processes. Aspects such as pavement, planting, neglect/deterioration, and happen-stance
were observed. Although this was an open-ended process, a desired result of this activity
was to have a somewhat systematic observation of a place activate some form of
evaluation of their local environment. This activity was in some ways an extension of the
student’s previous value analysis of artificial grass on campus and the three objects.
To consider the how value is contingent upon contextual conditions we developed an
informal experiment based on the experiments of psychologist, Daniel Kahnerman. His
experiments created ultimatums in which the decisions made by participants revealed the
hierarchy and thresholds between the economic value of monetary gain and the social or
ethical value of fairness (Pink, 2009, p.52). To contextualize this experiment into our
educational setting, we adapted this experiment to reveal the relationship between the
value of the social status in receiving an “A” grade and the social and cultural value of
social harmony enabled by fairness (Figure 6). This ultimatum experiment was carried out
in two class groups. In both, each student was asked to propose the division of 160 points
between him/herself and another classmate to hypothetically determine the course grade
each would receive. The grades were based on a point distribution in which only one of
them could possibly receive an “A.” The proposed division of 160 points was then offered
to a classmate. If the offer was accepted then both would hypothetically receive the grades
as proposed. If the offer was rejected then the course instructor determined the grades for
both. The variable between the two class groups was that in one, the two students
involved in the offer were identified to each other and thus socially accountable to one
another regarding what is proposed in the offer and whether it is accepted or rejected. In
the other class group each student was not socially accountable by being anonymous to
one another. This experiment was designed to test how the valuing of social harmony
compares to the valuing of social status in terms of influencing the behaviours of what is
offered and accepted/rejected. The results were used to demonstrate to the seminar
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students that although both are valued, the value for social harmony, achieved through fair
distribution, was stronger in influencing behaviour than the value of social status as
acquired with an “A” grade when the condition of social accountability is present. The
results also revealed that when social accountability is removed we see that the value of
achieving/protecting social status (as reflected in the grades) will influence behaviours of
what is proposed and accepted/rejected more so than the value of social harmony.

Figure 6

The Grade Ultimatum experiment was carried out using a paper “ballot” (left). The results
(right) demonstrate how the values of social harmony and social status vary in their
influence on behaviour of proposals and accepting/rejecting if the condition of social
accountability is present or absent.

Another component to the seminar’s learning about the nature of value was a lecture
discussion exploring sociological inquiry regarding value provided by a sociologist
colleague. This discussion was led to outline various sociological distinctions regarding
value such as espoused and enacted value. Also, discussion about the diverse ways the
values we believe in are established provided a basis to identify various methods in which
sociological research can observe and identify values.

LEARNING AREA 2: The Relationship of Value to Design and
Designing
As a result of three years within the graphic design program, our students generally
have developed the ability to tackle a given design problem or brief. They have established
a confidence in developing a design with a responsive, problem-based approach with a
focus on making a product or artefact. However, we found that the students in general
seemed to have little experience employing a critical orientation to the mechanics of a
design’s impact on a given context as played out in the resulting provision of value. In
essence, the scope of their consideration of value seemed limited to the frame of “Making
Things” as opposed to “Making Things Happen.” This framing of value as occurring in the
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designed artefact has facilitated little attempt to account for the value of the design’s
impact on a given situation and the potential breadth of a designer’s agency.
To develop the students’ awareness of and capacity for a designer to negotiate the
development of situated values to be facilitated, coordinated, or fulfilled through design
we developed a seminar component of designing an alternative scenario of an existing
situation. This component of the seminar was developed in a way for the students to build
an understanding of how a design endeavour can account for value within a broader scope
of artefact and its impact by applying the insights about the nature and definition of value
they gained from learning area 1.
This alternative scenario project began with the students being asked to identify a
specific situation or instance from their everyday life and develop an understanding of this
situation. Using various design research methods to observe and analyse the overt
conditions and inherent meanings involved in the situation, each student developed an
evaluation of the existing situation to construct conceptions of value to be addressed in
the design of an alternative scenario. This value-based and strategic approach was
supported with our development of an analytical and generative process based in a matrix
template (Figure 7). This framework facilitated an analysis of social, cultural, economic, and
environmental dimensions of the existing situation by utilizing the AEIOU method to
identify significant activities, environments, interactions, objects, and users. This AEIOU
analysis was then used as a basis of identifying active values within the existing situation.
The values were organized within a framework of physical sustenance, actualization of self,
connection with others, experiences, and meanings. The third step in this matrix was to
identify concerns relevant to both individual stakeholders and a contextual macro level.
Then the forth step incorporated the student’s self-developed value framework to design
within (manifesto of design principles as discussed in more detail in Learning Area 3). These
four steps in total then provided the basis for the fifth step of developing a strategic
program of values to be addressed in the design of the alternative scenario.
Thus, the broad scope of consideration outlined in this matrix was developed to orient
the students to the agency of strategically designing an alternative scenario of an existing
situation using identified values as opposed to relying on specific ideas. This value basis
provides a more holistic conception of living well as understood through multiple value
dimensions and relationships. The students selected a variety of situations such as a family
lunch, a day at the gym, or playing with young niece and nephew. The resulting collection
of alternative scenarios presented at the end of the seminar emerged around the themes
of tasks and work in daily living, small and large family gatherings, and culture meeting
society.
The outcome of this exercise was then to do a simple visual presentation of the
proposed alternative scenario accompanied by an explanation of what value was being
fulfilled and how it would align with their personal design value framework.
In the assessment of this alternative scenario design endeavor we considered the
student’s orientation to the parameters of “making things” versus “making things happen”
for creating an impact and strategic approaches of “construction” versus “cultivation” for
activating design agency.
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Figure 7

Example of a student’s use of the alternative scenario development matrix template. This
template was developed to help the student connect an analysis of an existing situation
(presented here is a family meal at a restaurant) and the associated values with his/her
own concerns and values to generate a set of value-based goals for the development of
an alternate scenario.

LEARNING AREA 3: The Development of a Value Framework to
Design within
Any agency must involve a framework of evaluation. To illustrate this we can look to
the axiological paradox proposed by the 14th century French philosopher Jean Buridan in
which a donkey starving to death while standing between two identical piles of hay
because it was unable to make a decision as to which pile of hay to begin eating from.
Using this as a point of departure we invited our students to begin a process of values
clarification (Huitt, 2004) to identify the values that would motivate them and others to
design and not design. We directed them to reflect on their earlier investigations of value
analysis as well as their personal and cultural values to generate a sense of what they
might want to facilitate or cultivate through design. As this process continued we asked
that each student begin to compose positive and negative statements manifesting what
he/she should ensure and prevent within their design endeavours. This reflective process
was augmented by various field experiences to support a broader and more concrete basis
to the student’s consideration. For example, we hosted a class session seminar in which
the students were asked to read and discuss the Islamic section of the Assisi Declarations
outlining a value framework regarding human’s relationship with the natural world
provided by the Islamic faith (Palmer, 2003, pp.97-105). Also, a tour of a mangrove estuary
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nature reserve permitted them to experience a natural context and consider this in the
light of the massive land development projects occurring throughout the nation around
them.

Figure 8

Students experiencing a mangrove estuary (left). Example of student process notes
regarding her development of a framework of design principles (right).

As the seminar’s other components culminated into a broader and more integrated
consideration of value the students established more developed design principles that
could serve to guide their agency of designing contributions that impact situations. The
parallel project of designing an alternative scenario of an existing situation offered an
action learning opportunity for this development of principles to extend into an applied
consideration of their emerging design framework (Huitt, 2004).
Among the expected principles established, such as design needing to be ethical and
sustainable, more nuanced principles emerged from the students. One student outlined a
principle of a designer needing to present a culture in a realistic manner with a high level
of transparency while avoiding the ruining of an audience’s perception of the culture.
Whether general or more specific the principles manifested coordinated a diverse set of
values that set a solid foundation of a value framework capable of guiding a designer’s
agency through many different design endeavours.

INTEGRATING THREE LEARNING AREAS: Cultivating a Narrative
To support the potential breadth and depth of learning to within the three areas of the
nature of value, relationship of value to design, and developing a design value framework
we developed a platform for integrating emerging experiences, agencies, and insights
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within the students. The experience and process of growing plants from seed served as a
simple but dynamic platform that could be stretched throughout the whole seminar
providing both concrete and abstract references points to developments within the
learning areas.

Figure 9

Sequence of images showing the development of the seminar’s garden cultivation.

At the beginning of the semester, we dedicated a well sun-lit area of the school to
become a walk-in garden. The students each had to select and research a plant, plant its
seeds, care for it, and monitor its growth until the end of the semester. They were asked to
periodically document and share the experiences and processes involved in this cultivation,
so that their discoveries could convene into a personal narrative of growth.
The students embarked on a journey of observing, researching documenting, and
cultivating their plants’ lifecycle within a reflective and critical framework arising from their
learning about the nature of value. The twelve-week timeframe gave them the opportunity
to develop a deep relationship with an object and its transformation. Their engagement
with the consideration of value within a multi-layered process and experience based on
personal investment permitted them to consider their own values as being involved with
an agency of creating something.
Throughout this gardening endeavor our role as instructors was to introducing various
methods and activities to inspire the students’ observations and reflections. Such methods
included microscopic photographing (Figure 10) of samples from their plants and creative
writing oriented to exploring multiple points of view involved among the plants, space, and
garden visitors.
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Figure 10 Students in a scientific photography lab photographing through microscopes samples of
their plants grown in the seminar’s garden showing in Figure 9. This enabled a radically
different perspective on their garden cultivation endeavour permitting new conceptions of
value.

Growing plants provided our students with an opportunity to develop new definitions
to what the agencies of design might involve by consciously investing their decisions and
action within process that was uncertain in terms of its outcome. Even though the plants
required basic requirements to grow such as light, water and air, with time and through
trial and error, the students understood that in order for the plants to flourish beyond just
staying alive, a careful coordination of basic conditions was needed. As the gardening
endeavor carried on the students in general became more alert in anticipation and
extremely motivated by the notion that they had some influence and responsibility over
the life of a living being. This endeavor provided the students with an analogy to reflect on
the nature of cultivating versus constructing something.
This gardening component culminated with each student developing a visual narrative
featuring accounts of significant aspects of their process and experience. At the core of this
assignment was an invitation for each student to empower themselves with the agency of
a storyteller with the understanding of narrative being a process of revealing value. In this
case, using the agency based in dignity, intelligence, and sensitivity to combine with the
unique and positive basis of their process to conceiving of the value of their experience as
a cultivator.
731

PETER S. MARTIN & DANA EL AHDAB

Figure 11 Example of a student’s cultivated narrative. The “Let It Be Green” writing featured in the
upper-right of this image explains how the student developed patience in observing
nature that permitted her to discover a “miniature reality.” She also explains how the
growing and documenting of her planting inspired a new relationship between her and
living things.

Assessment
Based on the an attitudinal questionnaire asking 13 students to indicate the impact and
experience of this seminar prototype it is clear that the majority of students had a
significant impact on their awareness and understanding of the nature and relevance of
value to as designers. Some questionnaire responses indicated that even their
comprehension of their own values has been impacted. Overall, the respondents
expressed positive development in their comprehension of value. Such developments
included being able to see how design thinking can be applied beyond the scope of
conventional design projects. Another student indicated experiencing an expansion of
his/her horizons to now see that design can be everywhere. Overall, the questionnaire
response outlined many learning pathways that spanned across the scope of their
undergraduate education, themselves as a developing designer, and themselves as an
individual person. Only one student seemed to find the impact and experience of this
seminar prototype to be negative. This student reported feeling that the values considered
in the course were “forced” on to him/her; and that there was a lack of conversational
platforms to provide a more organic consideration of values.
The focus group interview aimed to reveal shared reflections on the process and
outcomes of the seminar prototype. Beginning with simple qualifications of the seminar,
the 6 students in the focus group experienced this seminar as unique compared to their
other classes. But the reported experience quickly focused on the ambiguity experienced
within the course, especially during the open-ended value analysis phase. Although it
seemed that these students had been able to establish some level of comfort with the
responsive and open-ended approach to the prototype most remained concerned about
the uncertainty surrounding the basis of the grade evaluations despite the provision of
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grading rubrics ahead of the midterm and final marking periods of the course. Yet, despite
the persistent concern for grade evaluations a number of participants reported clear
evaluations of their own learning that transcended the grade evaluation framework. One
student explained how she was able to reflect on her own development in the university in
parallel to the development of her plants. Another student described her inspiration to
nurture her designing by investing her own values into her designs by. More notably,
another student declared having become disappointed in her previous design work
because she now realized that she had been designing to impress her professors but now
was beginning to feel more satisfied with her work because she felt she was developing a
more authentically-based agency within her designing.
Our own assessments of this seminar prototype is that we seemed to have affirmed the
need and relevance for axiological learning within an undergraduate design education
giving the development of understanding in the areas of design impact and agency. The
development of three areas of learning that are coordinated and integrated among a
diverse set of seminar components seems to have permitted a dynamic and responsive
platform to incorporate a mixture of experiential, open-ended, experimental, applied,
practical, and theoretical approaches to the axiological learning of design students.
Many students have reported and demonstrated an increased capacity to identify
aspects of value and their interrelationships despite the complexity of the diverse,
interactive, and contextual character of value that quickly brings one beyond the distortion
of simply comprehending something as good or bad. Also, most of these students claim
that they now have a greater understanding of how value is related to design and that
their agency as a designer must engage an authentic and sustainable basis within their own
personal and cultural values.
Overall, this first iteration of this seminar has established that students can be
supported in developing an understanding that the impact of a design goes beyond a
singular line of intended value. The seminar prototype has demonstrated a viable process
of examining within undergraduate design education the potential ways a designer’s
agency can conceive additional values that are perhaps not necessary to the immediate
purpose, but involved in a more holistic approach to cultivating practices of living well.
This is where a designer’s agency can be developed to its fullest potential to cultivate more
fundamental transformations where the meanings go beyond encompassing a linear
pragmatic rationale of a constructed design.
Almost two months after the seminar had ended one of our students came to us
showing photographs of the plants she planted in the seminar’s garden that was then at
her house producing harvests of tiny tomatoes. She said, “it feels so good to pick from the
plant.” She continued to explain that her mother was using these tomatoes in her cooking.
Our student then laughed telling us that her mother announces every other day or so that
the family is eating her daughter’s project. We share this anecdote because her sharing this
experience with us well after the seminar showed us clearly a transformed sense of agency
and value within this student. We can see that this prototype has outlined an approach for
how design students can pursue a more developed axiological understanding of how the
impact of design can be broadened and the agency of designing deepened.
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Abstract: Designers, through their practice, create media with great societal
impact that affects one’s personal and world views. Many designers wield this
power with little knowledge of their influence. This ignorance produces media
with the potential to create harm. Fortunately, the conversation of social
responsibility is building within the design community, calling designers to
question the impact of their role. This discourse needs to enter the broader
educational sphere. This paper will address the power of designers, their ability
to impact society and the need for a pedagogical model within higher education
that supports the study of critical theory as a method to empower designers to
actively promote social well-being through their work.
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Introduction
Contemplation of an average day would reveal the prevalence of design and the power
it has to dictate how we experience the world. Design controls the aesthetics, functionality
and experience of every manufactured object and system that has become a necessity in
contemporary society. It is our experience with these objects and systems that determine
how our existence is defined. Design is powerful in that it shapes the world, defines culture
and ultimately informs one’s vision of themselves and society.
The seamless integration of design into everyday life obscures its importance, but it
works to define our human constructed reality. Henry Giroux (2000) defines this
interaction with the product of design as being the “primary educational site in which
youth learn about themselves, their relationship to others, and the larger world” (p. 108).
Considering design as an educational tool that assimilates one into the dominant cultural
norms of society is also reflected in Stuart Hall’s (1997) notion that media and technology
are cultural influencers that are instrumental in shaping human meaning, behavior and the
normalization of social practices. Such perspectives place an immense responsibility on the
producers of design to be conscious of the societal influence of their product and to design
for the good of society. But, does this awareness exist and is there the scholarly and
cultural support for this type of awareness?
Considering that designers’ viewpoints and perspectives are driven by the same cultural
influences as the rest of society, would it be difficult for them to question their own
practice if not compelled to examine it critically? Where would this criticality come from?
From my own experiences and from those of my colleagues and past students it seems
typical that young designers enter into the workforce without a great knowledge of the
culture of the industry that they joining. They learn it on job. The whirlwind of experience
associated with one’s first job may not allow one to be in the position or the mind-set to
question the status quo. Without questioning, one can easily be assimilated into the new
culture. By unconsciously accepting the status quo one is easily controlled by it. This
unconsciousness allows one’s decisions and actions, positive or negative, to ripple through
society unchecked.
Most designers are agents of corporations. They are producers of corporate identity,
marketing messages and the creators of commodity. As a practicing designer, I found my
job to be one that focused on the realization of corporate goals. Without restraint we
developed concepts that aligned with these goals with little concern for residual societal
effects. It was this lack of concern that drove many of my colleagues to pitch ideas that
were deceptive and manipulative. These types of ideas were easy and perceived to be
effective. While these concepts were not always accepted, it was the prevalence of the
suggestions and the lack of discourse concerning the impact of ideas that alarmed me.
Reflecting on my own experiences as a student helped me to better position this issue.
As a college student I found myself studying within a design discipline. While I was
instructed in the tools of the design industry, the overarching focus of both my
undergraduate and graduate schooling was geared more towards a fine arts perspective.
While this trained me to be a conceptual artist it did not prepare me for the ethical issues
that I would face as a professional designer. Entering the design industry with a lack of a
critical perspective made it difficult for me to articulate the ethical issues I encountered in
my professional practice. In addition, my lack of preparation in necessary ethical
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perspectives within design has not given me the confidence to question the practice of the
profession.
Additional perspective came from reflecting on my experiences as a design educator.
Having taught at universities, community colleges and proprietary colleges in both full time
and adjunct capacities have given me the opportunity to experience a variety of
curriculum. Overall, in the courses that I taught there was an emphasis on the
development of skills that aligned with the need of the market. At no time was I encourage
to provide an ethical perspective of the design industry to my students. While I was aware
that some of my students were engaging in courses that focused on ethics, I did not
observe ethics being addressed within the context of design. My experiences and
observations have raised the question of if the precedent of education influences the
corporate culture of design as it relates to one’s awareness of the social impact of the
design product.
While my experience has illustrated a need to encourage the development of a socially
conscious perspective in designers, I have encountered individuals and groups within the
design community that share my perspective. Designers such as Mike Montero (2013),
David Berman (2009), Noah Scalin and Michelle Taute (2012) are questioning the impact of
design practice. Additionally, like-minded individuals are banning together in the form of BCorp certified companies to declare their commitment to professional practice that works
towards the good of society (B corporation). These voices have caused the issue of the
social impact of design to surface in the design community.
While some in the professional community are raising the issue, my own experiences as
a professional designer and design educator has made me wonder how education
perpetuates the status quo defined by an industry driven by corporate need. Henry Giroux
has spoken about the adverse societal effects of a consumer driven society. He believes
that the inundation of children into this system of consumerism through their interaction
with mass media will lead to a generation that does not have the ability to think critically
about the world and the messages they are receiving. Giroux’s believes that through the
integration of critical pedagogy in education, young people can be given the tools to
decode mass media messages and become more independent thinkers. This would
produce a more critical citizenship and lessen the negative influence of mass media and
allow for a more democratic society (Giroux, 2013).
The integration of critical pedagogy into design education has the potential to change
the culture of professional practice. I believe that exposure to critical theory can help
design students to come to a more complete understanding of society and its injustices.
Professional designers equipped with the tools of critical theory have the potential to
change the mass media establishment and lessen its hold on society. It is my intent to
promote discourse, which illuminates the need for a pedagogical model within higher
education that supports the study of critical theory as a method to empower designers to
actively promote social well being through their work.

Creating Perspective
Mass media is a powerful force in society and those such as Giroux (2013) and
Jagodzinski (2010) have addressed its societal effects and how critical pedagogy can
encourage the development of a more enlightened and engaged populace. When speaking
737

KRISTIN CALLAHAN

of media, one must also consider design. It is through design that media is born. To obtain
a better understanding of the power of design one must delve into its history, understand
the theory surrounding its development and social importance, gain a perspective of the
development of professional culture, and understand historical and contemporary design
practice. A better understanding of design, as it relates to society, can expose strategies to
promote critical literacy amongst the public and practitioners of design and push towards
the development of a more engaged and democratic society.

Historical Context
The development of design is derived from the traditional arts, so it must first be
considered how these disciplines have fostered the development of society and how they
have worked toward supporting the ideology and power of ruling institutions. For much of
history the arts have been supported through patronage (Efland, 1990). Be it the Catholic
Church, ruling monarchy or influential merchant class the result is the development of
artwork that is reflective of the patron’s ideologies and works towards their ends. During
the 16th century Council of Trent, imagery was recognized as being a powerful instrument
that could be used to influence the hearts and minds of the masses. The realization of the
influential nature of imagery has been utilized throughout history to influence mass
culture, assert the power and prestige of the state and promote economic prominence
(Efland, 1990).
With the rise of the Industrial Revolution the mass production of goods became
essential for the vitality of society. As machines replaced craftsman and artisans, many
traditional skills began to be lost. This resulted in the poor quality of manufactured
goods. Economically driven by the demand for artistically crafted products, arts education
in Europe began to focus on the development of skills that support industry. This sparked
the rise of design as a discipline of study (Efland, 1990).
Industrialization helped to foster the formal instruction of design and technological
advances helped to increase the breadth of its disciplines outside of the decorative
arts. Innovations in printing allowed for the quick proliferation of mass media through
advertising and posters. In addition, photography and eventually film allowed for the
replication of reality (Meggs, 2006, p.135-151). These advances allowed for the
development of more diverse and effective means of communication.
The value of design’s great influence on society through the means of communication
was understood by industry. Designers humanized industry by developing corporate
identities. They also compelled the public to buy through engaging advertisements. It is
through such functions that design became a tool of business. The demand for design as a
business tool led to the development of design disciplines in higher education that focused
on visual communications (Meggs, 2006).
Design as a discipline was fostered through its application; first through production and
then through promotion. It has supported industry from its inception and has thus been
formed as a product of consumerism and continues to work to maintain that system. It is
powerful in its visual form and through its communicative ability.

Theoretical Perspective
With the backing of industry, design has become a prominent fixture in society.
Because of its influential nature it is beneficial to analyze it through the lens of critical
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theory. The theories of Pierre Bourdieu (Richardson, 1986), Jurgen Habermas (Levinson,
2011), Michel Foucault (1980) and Henry Giroux (2011) are useful in unpacking design.
Through concepts such as cultural capital (Richardson, 1986), emancipatory interest
(Levinson, 2011), knowledge and power (Foucault, 1980) and critical pedagogy (Giroux,
2011) one can gain a better perspective of the influence of design and the intent and
motivation of its practitioners.
To understand design’s ability to shape culture and the designer’s role in its creation,
one can look to Bourdieu’s concept of cultural capital. Cultural capital defines one's place
in society through his or her state of mind, the embodied state; the things he or she owns,
the objectified state; and through education, the institutionalized state (Richardson, 1986).
The prevalence of design in daily life through mass media communication and the
development of manufactured objects and systems have immersed the public into a world
defined through design. Designers produce this world through their practice and therefore
are the creators of cultural capital. This gives design the power to shape society by
defining an individual’s understanding of themselves and the world.
Designers are powerful in that they define culture. They have specialized knowledge
and skill that allows them this function. They have gained this knowledge through
education and the normative practices of the design disciplines within the structure of a
capitalistic society. Applying Foucault’s (1980) theory of knowledge and power, designers
are put into a place of power because of their knowledge of the use and communicative
properties of visual form. To take Foucault’s concept a step further it must also be realized
that designers are developed and influenced by the power of an educational system that
defines their practice and understanding of it. In addition, designers are subject to
normative practices of discipline specific professional culture. Foucault states that
individuals within society regulate their behavior based on accepted social norms. This
occurs because of an individual's fear of being labeled as the “Other” (Levinson, 2011, p.
150). This fear results in a designer’s acceptance of industry practice. Though designers are
powerful in their ability to use design, they are also subject to the power of their education
and the traditions of their discipline and professional field.
Knowledge is driven by interests. Jurgen Habermas defines this through his concept of
emancipatory interest (Levinson, 2011). Considering knowledge and communication as
being influenced by public and private interests can allow for the better understanding of
design. Many forms of design are persuasive in nature. They exist with intent in mind. This
intent may be, for example, to sell a product, elect a candidate or change a social behavior.
When a designer accepts a project they absorb the intent of their client. Since the market,
through corporate patronage, drives design it is subject to the steering medium of money
and power, according to Habermas. It is through the influence of money and power that
design has the ability to distort communication and alter one’s perception of themselves
and the world to favor those who control money and power (Levinson, 2011).
The influence of design on society through mass media has caused Giroux (2011) to
contemplate strategies to subvert its power through the use of critical pedagogy. He, like
Habermas (Levinson, 2011) understands the negative effects of consumerism on society.
Giroux (2011) feels that a more critically engaged and democratic society can emerge with
the development of an educational system that promotes the active pursuit of knowledge
through the questioning of assumptions and the uncovering of hidden truths. This
approach focuses on the critical development of the public to allow for a more
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comprehensive understanding of mass media messages. This is a perspective that is
essential for design professionals. Without it they are unable to critically evaluate their
practice and profession.
Higher education has that potential to provide this perspective, but Giroux (2006) sites
the current increase of corporate influence in higher education as a barrier to the
development of critically engaged professionals. Design disciplines serve corporate need
and are therefore driven by them. Typical higher education design curriculums work to
develop students that have the skills to fit this corporate need. A focus on corporate need
can allow for little or no emphasis on the development of a critical perspective. Giroux (p.
32) states “pedagogy should provide the conditions for students to be able to reflectively
frame their own relationship to the ongoing project of an unfinished democracy.” This is
difficult to achieve if the focus of design curriculum is to produce students who fit into
established corporate roles. Design educators are then charged with shifting the focus of
design education into one that supports a critical perspective of design practice and its
disciplines. Establishing critical design pedagogy within the design disciplines allows for the
development of students who will have the agency to challenge established conventions
and work toward the good of society.
Looking deeper into design through the lens of critical theory allows for a better
understanding of its relation to society. First, Pierre Bourdieu (Richardson, 1986)
establishes the power of designers to produce cultural capital. Secondly, Michel Foucault
(1980) defines the power of designers through their knowledge of the visual form. His
concepts also allow for the understanding of the persistence of established practices in
design. Third, Jurgen Habermas (Levinson, 2011) defines the intent of mass
communication and the influence of money and power in the distortion of public
perception of communication. Finally, Henry Giroux(2011) offers the potential for the
critical engagement of consumers and practitioners of design through critical pedagogy. It
is through the consideration of these perspectives that design educators must critique
their current pedagogy.

Defining Professional Self Through Professional Cultural
Influence
It is clear then that designers are a product of their culture, education and profession.
Exposure to this perspective allows one to consider how designers come to approach their
personal practice, in a socially conscious or unconscious way. It is thus helpful to consider
how one is prepared for a profession through formal education and then initiated into that
profession’s culture through interaction and experience. An exploration of these topics can
provide a better understanding of the development of professional culture and how
emerging professionals are assimilated into it.
Shulman (2005) feels that “if you want to understand why professions develop as they
do, study their nurseries, in this case, their form of professional preparation” (p. 52). While
there are some designers who enter their field by bypassing the traditional route of higher
education, it is typical for contemporary designers to first learn the craft of design through
an institution of higher education. Even though design is taught at a variety of institutions
and levels, one would find commonalities in their pedagogies. These similarities are what
Shulman describes as signature pedagogies, the fundamental ways that aspiring
professionals are prepared through education for their professions. He explains that this
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education instructs on “three fundamental dimensions of professional work, to think, to
perform, and to act with integrity” (p. 52). While he believes that all professions include
these dimensions, they may not be addressed with equal emphasis.
This inequality of emphasis may account for my personal perception of design
education as being one that has a primary focuses on performance. The perception of the
de-emphasis of integrity can be related to the function of design as a tool for
industry/business as described previously. The pressures exerted on design by industry
define its purpose and therefore contribute to the establishment of the cultural identity of
design professionals. Gardner (2005) illustrates, through the example of an ethically
compromised journalist, that industrial pressures can filter into the culture of a profession
and negatively impact practice to produce “compromised work” (p. 42). Compromised
work as defined by Gardner “is not, illegal, but whose quality compromises the ethical core
of a profession” (p. 42). In the case of the journalist, the industrial pressure promoted
competitiveness in news coverage. Culturally this translated into the promotion and special
treatment of journalists that wrote stories that were flashy and trendy. Gardner explains
that this caused a shift in the emphasis of the institution. Considering that the profession
of design does not have an established professional code like that of journalism or
medicine, it is easy to perceive of how easily the pressures of industry can cause shifts in
professional culture. Colby and Sullivan (2008) note that even in professions that have an
established professional code, “it is all too common for profession’s standards of quality to
be compromised and its public purpose side-lined by institutional contexts driven by
market concerns” (p. 407).
The pressure to succeed economically and professionally can also be seen in academic
culture. Fischman and Gardner (2009) discuss, through findings associated with the
GoodWork® Project, how the pressure to succeed can cause students to compromise their
personal ethics and goals. They state that many young people want to do work that is
ethical, but have a hard time doing so because of external pressures. These pressures can
result in unethical conduct, such as lying, cheating, cutting corners, or fabrication that is
justified through noble goals such as doing well in college or getting a good job. While
these young people believe that their unethical conduct is temporary (Fischman &
Gardner, 2009), it would be reasonable to think that when faced with similar pressures as a
professional these individuals may revert to their unethical ways. Education can be a force
to combat the cultural acceptance of unethical behavior within professions. Colby and
Sullivan (2008) believe that there is a great deal more that educators can do to prepare
students to work in an ethical manner. In addition, they think that “if the status quo
continues unchanged…professional schools will not only fail to realize their positive
potential but may even contribute to professional work that is compromised” (p. 408).
To produce future designers that work in an ethically and socially conscious manner,
design education needs to evolve to reflect an understanding of how it guides the
development and definition of the professional culture. Establishing an ethical framework
for future designers within higher education can allow them to be more prepared to face
ethical challenges produced by industry pressure.

Social Consciousness in Design
With consideration of the aforementioned theoretical framework and influence of
professional culture it is valuable to analyze the current state of design practice as it relates
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to social consciousness. This will be established through the review of two industry texts,
influential figures in design and emerging practices. Through this analysis a clearer
perspective can be established concerning the professional culture of design and it relation
to society.
Two texts were evaluated to establish a base for understanding ethics in the practice of
design. These were the Graphic Artist’s Guild Handbook of Pricing and Ethical Guideline
published by the Graphic Artist Guild and Good: An Introduction to Ethics in Graphic Design
by Lucienne Roberts. The Graphic Artist Guild text is a handbook developed by the guild, a
professional organization, to promote the “social, economic and professional interests of
its members.” In addition, the guild states their mission is to provide its members with the
knowledge, skill and support to compete in the highly competitive industry of design
(Graphic Artist’s Guild: About). This text presented the guideline for professional practice
in multiple disciplines of graphic design (Graphic Art’s Guild 2013). The Robert’s text
addresses ethical issues in graphic design by referring to ethical thought within other
disciplines. This was presented through interviews of individuals with backgrounds in
philosophy, religion, law, and politics. The text gave a brief history of philosophy, which
includes Marx, but does not present any critical theorists. The text then presented a series
of essays that address ethics in graphic design. Interviews were used to justify the
concepts present. These essays confront ethical issues concerning professional practice,
accessibility and social impact. (Roberts 2006). Both texts primarily focused on establishing
ethical guidelines within business practice. While there was mention of a designer’s social
responsibility in the Robert’s text it was overshadowed by the responsibility of a designer
to their client.
In addition to looking at industry text, it is also valuable to look at the practice of
design. As I have described previously, it has been my observation that many designers are
unaware of their impact on society. They adhere to the established standards of their
discipline and professional field to produce work to fulfill the needs of their clients. They
do adhere to their own moral standards, but these are sometimes compromised because
of lack of agency or professional pressures.
Within the practice of design there are figures, historical and contemporary, that have
addressed the need for design to be introspective concerning its societal impact. Two of
the most prominent historical figures to address this issue are Tibor Kalman and Victor
Papenek. In the 1980’s Kalman changed how designers thought about their role as
developers of culture and their impact on society. As a self proclaimed activist he used
graphic design to promote social responsibility. He accomplished this through his work and
his ability to persuade his clients to share his vision. His company, M&Co, produced many
influential works that were effective in promoting the awareness of social issues and
alteration public perception (Heller, 1999). Another figure to speak for the social
awareness of design was Victor Papenek. He was an industrial designer and educator who,
through his 1971 book, Design for the Real World, called for the development of design
with a social and ecological consciousness. The book was controversial because its critique
challenged the current industry practices. The industry of the time was not willing to
accept this critique. Papenek was forced to resign from professional practice because of its
backlash (Rawsthorn, 2011).
The design community, through the contemporary designer and author Mike Monteiro,
has recently rediscovered Papenek’s work. In his 2013 Webstock presentation, “How
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Designers Destroyed the World”, Monteiro addressed the societal impact of design.
Monteiro feels that designers need to take responsibility for what they create. He
challenges them to be aware of the impact of their work and actively work to design for
the good of society. One day he hopes for a shift in power from client to designer that will
foster socially conscious design (Monterio, 2013).
In addition to Monterio, others such as David Berman (2009) and Noah Scalin and
Michelle Taute (2012) have asked designers to look closer at their practice to uncover its
impact. The American Institute of Graphic Artists, AIGA, has also begun the charge towards
social awareness with the “Design for Good” initiative. This leading industry organization,
through this initiative, has created a platform that supports and empowers designers to
work towards social change by creating positive social impact (Design for Good). Finally this
movement is even finding its way in the structure of some design companies. By certifying
themselves as B-Corporations these companies are publicly declaring their commitment to
a socially conscious practice (B corporation). These individuals and organizations are
becoming the model in which to emulate.
In addition to the conversation being raised in the design community, two groups have
formed to help continue the conversation in the public sphere. These groups, Adbusters
and Truth in Advertising, work towards creating a more engaged public through the
development of critical discourse. The first group, Adbusters, is a Canadian based
magazine and online community of activists that addresses the environmental and cultural
effects of commercial and corporate forces through the creation subversive advertising,
culture jamming and commentary. Their goal is to engage the public to actively participate
in decoding mass media messages and take action to create a shift in culture
(Adbusters). The second, Truth in Advertising, is a consumer advocacy group whose goal is
to stop the practice of deceptive advertising through investigative journalism and
education. Their mission is to enlighten the public to deceptive practices and empower
them to protect themselves (Truth in Advertising). Both groups understand the importance
of the development of an engaged and critical populace.
Designers, like the public, need to become critically engaged with media. As illustrated
previously, there are those in the design community who understand the importance of
the role of the designer. Through their advocacy this message can spread within the
community. As it does, solidarity within the design community will be established
allowing designers to work toward the good of society with less resistance.
Design is a powerful force in society. Through a review of literature a clearer picture of
how and why design is thus has emerged. First, by looking at the historical context it was
revealed that design was created from industry and works to support it. Secondly, by
establishing a theoretical framework supported by critical theory a better understanding of
the hold that design has on society is revealed. Finally, a deeper analysis of design practice
has brought to light conversations within the design community that address the need to
temper design’s societal impact. The combination of perspectives gives justification to the
need to explore and understand how designers are exposed to the societal impact of their
practice.
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Finding the Way
Through my research and classroom practice I am working towards the development of a
pedagogical model that will aid in the development of more critically engaged and aware
design students and future professionals. While I am in the early stages of my research, I
have discovered possible avenues that will assist in its development and have informally
tested curriculum that focuses on the development of a critical perspective.
The results of a pilot study I conducted, which explored how designers develop an ethical
and socially conscious approach to their practice, revealed possible directions of
exploration that may lead to a more informed approach to the development of a critical
design pedagogy. For this small study I interviewed two design professionals and
administered a survey to 14 design professionals from a variety of disciplines. The findings
of this study suggest that for many design disciplines education did not play an important
role in the development of a professional ethical and socially conscious perspective. There
was, however, an exception, industrial design. I found that industrial designers are taught
to be advocates for the consumer and ethical gatekeepers. This suggests that industrial
design may be a good model for the development of a critical pedagogy in other design
disciplines. An additional finding of this study suggests that novice designers lack the
agency to advocate for themselves and their values because of a lack of professional
exposure. Designers who do not know what to expect when entering to their profession
can be quickly swept into a submissive role that hinders their ability to critically assess their
practice and professional culture. Finally, it was also suggested that exposure to a fine arts
curriculum can provide students with a socially conscious perspective that can influence
design practice. These findings, industrial design as model for critical design pedagogy; the
importance of developing designer agency through professional exposure; and fine arts
exposure as a way of developing a socially conscious design practice, all offer clues to the
development of a critical design pedagogy. Future exploration into these findings will help
provide validation of their importance and offer specific strategies for their use in the
development of critical design pedagogy.
In addition to researching this issue, I have begun exploring ways of developing a critical
and socially conscious approach within my undergraduate graphic and interactive design
students. I have found potential in one assignment that I have assigned to the students
enrolled in Intermediate Computer Graphic Design. This assignment is a presentation that
focuses on deception through design. Students are asked to present to the class a
professionally produced piece of design that they feel is deceptive. They are then asked to
lead a discussion with the class about the piece and their perception of its deceptive
nature. As a way of introduction I presented them with examples of photo-manipulation in
fashion and advertising photography and discussed with them the resulting social impact.
Students delivered presentations that explored deception through print and media
advertising, film, gaming, branding and packaging. These presentations then led to the
discussion of manipulation through desire and fear; the myth of photographic truth; the
importance of critically evaluating visuals and text; and a designer’s responsibility to
address questionable ethical practices. As the semester progressed the students explored
less obvious examples and their criticality seemed to grow. I designed this project to allow
for spontaneous community exploration. I feel that by allowing these discussions to
develop organically students were able to take ownership of their learning in a way that I
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feel was more powerful than me dictating to them what I thought should be addressed as
deceptive. This assignment was received positively by the students and challenged them
to think critically about design. While this is only one assignment, I feel that it illustrates a
successful proof of concept that can guide the way for the development of additional
assignments and eventually a full curriculum.
Further research and the creation of curriculum that focus on the development of a critical
perspective is needed to reform design pedagogy in higher education. It is my hope to
encourage this discourse and to contribute to its development. With the addition of a
communal perspective, change in higher education design pedagogy and lead to change in
professional design practice.

Establishing Discourse
It is the purpose of this paper to encourage discourse regarding the development of
design pedagogy in higher education that addresses a designer’s consciousness of the
societal impact of his or her practice. This may be through, as I propose, exposure to
critical pedagogy or through another avenue, but the goal remains the same, to develop
designers who have the confidence and agency to work toward the good of society. While I
have begun to explore aspects of this through my research and educational practice, I feel
that tapping the communal mind of design educators can help provide new and innovative
approaches to this problem that can spread wider and develop faster. The end of my
professional career as a designer concluded with dissatisfaction concerning my
contribution to society. I have met others that have followed a similar path and have
arrived at the same destination. Much of this dissatisfaction has arisen out of a lack of
agency. Not having the voice to make a difference can be defeating. This is not the position
that I want to place my students. They are eager and excited by the potential of having a
career that they are passionate about. This myth of fun, freedom and expression that is
associated with the creative professions is quickly shattered once one enters it. While it
can be fun and one may have the ability to be expressive; a creative career is defined by its
purpose and its product. As discussed previously this includes all of the baggage associated
with societal power structures. Applying my personal perspective to this issue has lead me
to consider how exposure to critical theory has given substance to my thoughts and
reactions concerning the ethical challenges I encountered as a design professional. Being
exposed to critical theory gave me a new way of thinking about the issues that I
encountered. It also provided me with strategies to dive deeper into an issue, to see past
the assumed and uncover the hidden truths that revealed its true nature and illuminated
paths for change. This is the perspective I want to bring to my students. By giving students
a way to critically address their practice, I feel, that they will develop the confidence
needed to work towards the good of society. This in turn will help to give them purpose
and satisfaction within their career.
The development of a pedagogical model that addresses the development of a critical
perspective in design students is necessary for the evolution of the design industry into
one that is socially minded and that actively works toward its benefit. As educators, we are
challenged to defy the status quo defined by the market and industry. Education has the
potential to shift power structures through the development of informed, engaged and
empowered designers. Exposing future designers to the impact of their practice through
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exposure to a critical design pedagogy can provide them with the tools and perspective
needed to make a positive impact on society.
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Abstract: Many graphic design educators are shifting the focus away from selfexpression and toward design as a problem-solving activity. This intersects with
another recent and related trend interest in social design -- or ‘design for social
change.’ With the momentum of these coinciding shifts comes an opportunity for
graphic design educators to find new and innovative ways to integrate them into
the curriculum. Currently, however, social engagement in graphic design remains
narrowly defined as brand identity for non-profit organizations. This narrow
interpretation overlooks the potential impact of information design (a unique
skill of graphic designers), as an agent for social change. This paper documents a
curricular prototype, the Pictographic Storytelling Project, which engages
advanced graphic design students with ‘wicked problems' making them less
intimidating through the use of narrative information design. This study seeks to
determine if the Pictographic Storytelling Project is an effective way to teach
graphic design students that information design can contribute to society;
furthermore, it seeks to determine if this outcome can be achieved alongside
other learning objectives in pictographic narrative. The underlying premise of this
study is that simplifying complex information is one of the most powerful
contributions graphic designers can make toward global problems.
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Introduction
Many graphic design educators are shifting the focus away from self-expression and
toward design as a problem-solving activity (Nini, 2006, p.118). Such an approach broadens
the students’ definition of their role as creators, allowing the possibilities of deeper critical
thinking and problem seeking. This intersects with another recent and related trend
interest in social design -- or ‘design for social change’ -- that has engaged many design
schools. Social design is based on the belief that designers ‘…have an essential social
responsibility because design is at the core of the world’s largest challenges…and solutions’
(Berman, 2008, p.1). With the momentum of these coinciding shifts comes an opportunity
for graphic design educators to find new and innovative ways to integrate them into the
curriculum.
In other design disciplines, the intersections of social engagement and critical thinking
seem obvious: design sustainable houses, more livable cities, wildlife sanctuaries, or
accessible products. For graphic design educators, however, ‘social design’ has often
simply translated into cause-related marketing. With some noteworthy exceptions (Shea,
2012) the interpretations of social engagement through graphic design remain quite
narrowly defined as either brand identity for non-profit organizations, or propaganda
messages/posters. While these conventional approaches surely have some impact, they
overlook the potential impact of information design (a unique skill of graphic designers), as
an agent for social change.
In order to introduce ‘social design’ into an already packed curriculum one must
construct learning experiences that accomplish many learning outcomes at once. If well
constructed, one classroom assignment can achieve multiple intended outcomes by
overlapping a newer learning objective onto existing ones. This paper documents a
curricular prototype, the Pictographic Storytelling Project, which aims to achieve such an
overlap of multiple learning outcomes.
The prototype assignment engages graphic design students with wicked problems
through the use of narrative information design.
A wicked problem is one that has multiple components or factors, making it
complicated to understand and difficult to solve. As defined by mathematician and
designer Horst Rittel in 1967, Wicked Problems are a ‘class of social system problems
which are ill-formulated, where the information is confusing, where there are many clients
and decision makers with conflicting values, and where the ramifications in the whole
system are thoroughly confusing.’ (Rittel, 1973, p.135) Rittel identified ten properties of
wicked problems, including the following:
Wicked problems have no definitive formulation, but every formulation of a wicked
problem corresponds to the formulation of a solution.
Solutions to wicked problems cannot be true or false, only good or bad.
Every wicked problem is a symptom of another, “higher level” problem.
The wicked problems definition has gained popularity as a way to explain the many
multi-faceted and complex problems facing the planet and its inhabitants. Since
information designers are able to simplify complex topics, it was decided that this
pictographic storytelling project would focus on wicked problems, in an attempt to make
them less confusing. The integration of wicked problems into classroom projects is
749

LISA FONTAINE

considered by some education experts as a great way to achieve important learning
outcomes. (King & Kitchener, 1994, 11).
Information design is ‘…the defining, planning and shaping of the contents of a
message and the environments in which it is presented, with the intent to satisfy the
information needs of the intended recipients.’ (IIID).
One of the most significant precedents for this information design was the Isotype
pictographic system. Isotype was a system of pictographic forms developed by statistician
Otto Neurath and designer Gert Arntz in the 1930s. Their goal was to depict complex
numerical data in a way that the citizens of Vienna could understand. Neurath believed
that to ‘…remember simplified pictures is better than to forget accurate figures’ (Neurath,
1936, p. 132). Care was given to the appearance and costume of each character to allow
differentiation and diversity even within their extremely simplified forms. While their
pictographic system was not used to depict qualitative data, it remains the model for
simplified graphic information, and was the precursor for all pictographic systems that
followed.
This study seeks to determine if the Pictographic Storytelling Project is an effective way
to teach graphic design students that information design can contribute to society;
furthermore, it seeks to determine if this outcome can be achieved alongside a multitude
of other learning objectives. The underlying premise of this study is that simplifying
complex information (as is done in information design) is potentially one of the most
powerful contributions graphic designers can make toward solving global problems.

Why Isn’t Information Design Considered A Tool Of
Social Design?
Information design has yet to be fully realized as a design pathway to social
engagement, perhaps due to more common definitions of social design as an
interdisciplinary activity. In his book Massive Change, for example, graphic designer Bruce
Mau envisions ways that designers will contribute to social change. In his research, he
focused only on interdisciplinary possibilities: ‘…instead of isolating graphic design, we
considered the economies of information…the patterns that emerged reveal complexity,
integrated thinking across disciplines, and unprecedented interconnectivity.’ (Mau, 2004,
p. 16). Perhaps this faith in interdisciplinary design explains why he never features
information design among his many examples of the civic-minded endeavors of designers.
Graphic designer Andrew Shea seems to agree: ‘…social design cannot be a subspecialty of
the design profession (like graphic design, package design…and so on) but is a larger
activity that depends upon design in all its forms…to contribute to the needs of a larger
society.’ (Shea, 2012, p. 6)
Others do identify pictorial narrative as a tool for social engagement in countries with
low literacy rates to explain complex health issues. (Evamy, 2003, p. 88).
Graphic designers are skilled at simplifying complex topics through the methods of
information design, which encompasses the visual depiction of both quantitative and
qualitative data. Through this method, they have the capacity to explain visible and
invisible phenomenon through organizational diagrams and conceptual maps. This method
could be well utilized in the communication of wicked problems.
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Typically, an average person has little understanding of the many causes and effects of
any wicked problem. If one was asked, for example, to explain the reasons why human
trafficking is on the rise, one might be at a loss for an in-depth, multi-layered response. As
a result, people often turn away from complex problems, since they seem out of reach and
intimidating to the non-expert. Perhaps if there were simplified visual depictions to help
explain them, complex (wicked) problems wouldn’t be routinely avoided by the average
person. With so many wicked problems to turn away from, our society falls far short on
citizen engagement – perhaps not from lack of concern but from confusion and
intimidation. If people had some way of accessing/understanding a wicked problem that
seems overwhelming and complicated, they might be more willing to engage with it and
become active in its solution

The Intersection of Social Design and Information
Design: The Pictographic Storytelling Project
In this prototype assignment, graphic design students engage with complex world
problems by helping to simplify them to non-experts, making them less intimidating
through visual information. Building on their study of visual storytelling, and their ability to
diagram complex relationships, students are asked to visually explain a wicked problem
using the combined techniques of narrative structure, symbol design, and information
design.
While the most common example of information design is a static diagram or chart
that shows quantitative or qualitative data, this curricular prototype moves beyond the
static format to use sequential ‘frames’ to tell a story. Sequential images provide an
opportunity to tell a complex story by acknowledging the past, present and future of the
narrative. This can help to explain how a problem has changed (increased, decreased,
evolved) over time. In addition, sequential images allow multiple factors to be introduced
over time.
Sequential narrative has, of course, been effectively used in film and video for these
reasons, but the precedents go back to Spanish rock art (Beltrán Martínez, 1982), the
Egyptian Book of the Dead (Ashby, 2005), and many of the Native American picture stories
such as the Lakota Winter Counts (Burke, 2000, 82). Sequential narrative also has
precedents in recent graphic novels, where complex histories/ stories can be told through
a series of frames. These include Art Speigelman’s Maus, Marjane Satrapi’s Persepolis, and
Pantheon’s series of graphic novels explaining complex topics from Capitalism to postmodernism.

Research questions
In addition to engaging with wicked problems, the Pictographic Storytelling Project
aims to accomplish many other curricular objectives. The combines several learning
objectives that can be assessed through project-based learning. These desired outcomes
are presented here as four research questions and will be returned to later for assessment:
1) Upon completion of the Pictographic Storytelling Project, will students develop an
appreciation for information design as a means to engage citizens with complex world
problems in a clear, non-intimidating way?
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2) Upon completion of the Pictographic Storytelling Project, can students demonstrate
the ability to simplify complex information using only extremely simplified (pictographic)
forms?
3) Upon completion of the Pictographic Storytelling Project, will students be able to
demonstrate the ability to identify and communicate significant conceptual attributes
(greed/power/imbalance/domination) that underlie complex problems?
4) Upon completion of the Pictographic Storytelling Project, will students be able to
demonstrate the ability to adapt the principles of narrative structure as it is used in verbal
storytelling?

Methodology
Participants
Twenty-two graphic design students participated in successive offerings (14 students, 8
students) of an advanced graphic design studio course. Each had experience with the
design of pictographic forms and information design. This assignment asked the students
to use their prior skills in presenting visual data, which in the past had included the design
of diagrams, concept maps, and pictograms.

Procedure
Students were asked to design a pictographic narrative that helps the audience to
understand the causes and effects of a wicked problem, as well as possible solutions.
According to Isotype founder Otto Neurath, ‘…simple (pictographic) elements can be made
to show the most complicated facts and relationships.’ (Neurath, 1936, 224). The simplicity
inherent in the pictographic narrative ‘…can help to soften hard issues and overcome fears
or apprehensions among the audience.’ (Evamy. 2003, 70).
The following restrictions were placed on the project:
No text could be used to explain the narrative. Images were the only components
available to convey message.
Images were limited to extremely simplified graphic forms, such as pictograms and
simplified landscapes or contextual environments.
Regardless of whether the story is fiction or nonfiction, it must use narrative structure
to identify the plot, characters, climax and resolution of the story.

Phase 1: Research
Students selected from a long list of wicked problems, and chose to create either a
fictional or non-fictional story that helped to explain the topic. Selected topics included
such wicked problems as human trafficking, habitat loss, global warming, overfishing,
rainforest destruction, poaching, immigration, and sweatshops. Our procedures followed
the guidelines of the International Institute for Information Design for quality information,
including being ‘...as well informed as necessary about the subject area they are working
on (IIID).’ Students investigated their topic, and prepared a research report that included
the following information:
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Who: define the characters involved. Who is causing the problem? Who are the
victims? Who are the unwitting accomplices?
What: describe the problem: what is happening, what will happen? Explain the process
that occurs. Why is this a problem?
When: explain the history of this problem: when did it begin? When did it get worse?
Where: describe the areas of the world where this problem is most significant.
Why: explain the causes and factors contributing to this problem. These include
physical causes, political causes, cultural causes, and economic causes.
How: describe the ways that this problem might be solved.
With this information, students developed concept maps that identified the cause and
effect relationships relating to their topic (Figure 1).

Figure 1: Concept map of rainforest destruction; created by Kayla Brown.

Phase 2: Understanding Narrative Structure
The students study narrative structure in verbal storytelling to adapt to their pictorial
narratives. They made use of numerous resources available online that explain verbal
narrative; this is a basic skill that is taught in writing classes as early as grade school, so
teaching tools are easy to find. Using the information from their research reports, students
identified the components of their narrative. These included: antagonist, protagonist,
setting, background, conflict, complications, and central themes (table 1).
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Table 1: narrative components for global warming; design by Julian Osorio

They studied precedents in visual storytelling to examine the communicative power of
images, including those described previously. At this phase, students determine if they will
create a fictional story or a non-fictional one. While fiction may allow viewers to better
empathize with the victims of a wicked problem, a non-fiction approach can present a
more comprehensive overview of its complexities (Figure 2).

Figure 2: Fictional narrative provides an opportunity for empathy by connecting the audience with
individual victims; design by Young Ju Cho
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Phase 3: Discovering Key Attributes
Students identified key conceptual attributes. These are descriptive terms referring to
intangible aspects of the problem, often pointing to the fundamental causes and effects of
the problem. For example, a student working on overfishing focused on attributes of
greed, bounty, government interference, diminishing, consumption, and excess. She then
experimented with the multiple ways that these attributes could be conveyed
pictographically (Figure 3).

Figure 3: Excerpted frames from over-fishing narrative, showing key attributes of greed, excessive,
overconsumption and interference; design by Debbie Trout.

Phase 4: Pictographic Forms
Students created a set of extremely simplified (pictographic) forms that represent the
characters, elements, context, and attributes already identified (Figure 4). Neurath
believed that pictographic characters should be used ‘…to create narrative visual material
avoiding details which do not improve the narrative character’ (Neurath, 1936, p. 240).
During this phase, the characters were placed in context, to convey aspects such as the
time of day, location, and the passage of time.
The students assisted each other through a class exercise that adapts the game of
Pictionary to explore ways to depict context, location, emotion, and action (Figure 5).
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Figure 5: Students Brennan Scott and Yiyu Yang draw pictographic narratives that classmates attempt
to interpret correctly.

Students refer to their prior training in the gestalt design principles to convey specific
attributes and actions. Table 2 shows examples of how the students manipulated the
gestalt principles to best convey their topics’ attributes.
Table 2: Key attributes for some of the students’ wicked problems, along with the relevant gestalt
principles they used to depict them.
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Phase 5: Visual Metaphor
In this phase, students explore the possibility of visual metaphors within their
pictographic scenes.
Metaphors provide a language for the abstract, often inexpressible nature of a
phenomenon. By juxtaposing seemingly unrelated topics together in one image, the
designer enables the viewer to discover meaning through unexpected combinations of
concepts. This engages the viewer more effectively, and makes them curious to discover
the unifying relationships between seemingly unconnected elements. In visual metaphor, a
relationship is discovered and then expressed through comparison. As students explore the
potential of metaphor, they must determine whether or not it will help the viewer to
understand the wicked problem better, of if it obscures the clarity. In Figure 6, a human
head substitutes for an icecap, progressively melting and sliding into the arctic ocean to
suggest that humans will not escape the effects of melting arctic ice. In Figure 7, the tree
processing factory becomes an insatiable beast that must be continuously fed, a metaphor
that creates a relationship between tree logging and rampant consumerism. Figure 8
presents a metaphor of a marionette puppet to show the relationship of pimp to sex slave.

Figure 6: Excerpted frames showing the human head as metaphor of a melting icecap; design by
Mereisa Elliot

Figure 7: Metaphor of insatiable beast as tree-processing factory; design by Qing Guo.
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Figure 8: Metaphor of pimp as puppeteer; design by Michael Kang.

Phase 8: Decide How the Story Ends
Students determined if their story would have a happy or sad ending, or if the ending
would be undetermined. This decision was based on the personal speculation of each
student. Some felt it was more important to show how the problem could be solved, so as
to empower the audience, as seen in Figure 9, where the consumers begin to reject
products that deplete the rainforest, or in Figure 10, where the rainforest regenerates
itself after palm oil farming is stopped.

Figure 9: Excerpted frames showing the uninformed consumers, who then become informed and
empowered; design by Qing Guo.
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Figure 10: Excerpted frames showing the regeneration of the rainforest, resulting from the
discontinuation of palm farming; design by Hesham Hassan.

In some cases, the students felt strongly that a happy ending could empower the
viewer. As Samantha Barbour says,
Even though we have laws against (sex trafficking), there’s no one being prosecuted. I
wonder if we showed happy endings – that they are possible – that more people would
try to do something about it. Instead of saying this is a problem, and nothing’s being
done, show them a form of a solution.
Some preferred to focus on the impending devastation that will follow if the problem is
not resolved, as shown in Figure 11, where the greedy corporate executives fail to take
notice of global warming until it affects them personally. In Figure 12, a consumer turns off
the news media; his choice to remain ignorant of global catastrophe seems to ensure it will
occur.

Figure 11: Excerpted frames showing the corporate executives don’t care until they are under water;
design by Mereisa Elliot.
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Figure 12: Excerpted frames showing a sad ending to the global warming narrative, where the lazy
person chooses to turn off the news so as to stop seeing the alarming news reports;
design by Julian Osorio.

Phase 9: Sequential Narrative
Students explored the sequential format, testing how repetition and change contribute
to communication. According to information design expert Edward Tufte, multiple images
“…reveal repetition and change, pattern and surprise – the defining elements in the idea of
information…Multiples amplify, intensify, and reinforce the meaning of images.”
The students experimented with how these sequential frames can allow for the
unveiling of the past, present, and future of the story in a way that a static infographic
cannot accomplish. Debbie Trout points to the importance of the sequential format to
explain their wicked problem. She found the repetitive nature of sequence helpful to
identify the consumer’s role in her wicked problem: ‘the consistent, relentless habits that
we keep doing – in time, there will be no fish. (I showed) how in the future it continues to
be a habit. By showing that change over time – it’s something that will be happening
tomorrow, if we keep these habits up.’ (Figure 13).

Figure 13: Excerpted frames showing how sequence was used to show the relentless nature of overfishing; design by Debbie Trout.
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Figure 14: Excerpted frames showing how sequence was used to show the progressive loss of virgin
forest; design by Kayla Brown.

Figure 15: single frame alternative to the sequential frame format, showing the problem of overfishing; design by Ryan Hubbard.
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Kayla Brown had a similar thought. ‘For me, being able to do sequence was very
powerful, because my topic (rainforest destruction) is not something that’s just a one-anddone thing. It’s continually repeating itself over and over again, and the consequences are
getting more dire, so having that sequence allowed me to show that better’ (Figure 14).
After creating the sequential frames, some students experimented with alternative
formats, as shown in Figure 15, where the student studied Japanese visual narratives that
are presented in a single frame.
The IIID guidelines also emphasize the importance of refining for graphic appeal to
ensure that the image will attract its audience. In this final phase of the project, the graphic
qualities of the pictograms were refined to enhance their ability to attract the viewer’s
attention (Figure 16).

Figure 16: early ideation sketches test how visual unity can be applied to all characters and elements;
design by Kayla Brown.

Results
When reviewing the outcomes of project-based learning, evidence can be found in the
completed design work itself. While each student’s results are completely different, each
can be evaluated for evidence of the intended outcomes. For this evaluation, we return to
the four intended learning outcomes, which were presented previously as this paper’s
research questions:

Question 1:
Upon completion of the pictographic storytelling project, will students develop an
appreciation for information design as a means to engage citizens with complex world
problems in a clear, non-intimidating way?
This learning outcome involves a ‘mind shift’, where students’ future attitudes and
behaviors will be affected. This can be difficult to determine, since it might not reveal itself
immediately. The students were asked to reflect on what they had learned, and while their
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answers are open-ended, some students do indicate the beginnings of the intended
awareness of the role that information design can play; at the very least, they show an
understanding of the communicative power of simplicity.
In reviewing the learning experience, Samantha Barbour states,
One of the top things on my list of what I learned is how simplicity can actually give you
more than a detailed image…the ability to help someone understand a complex topic is
to find the simplest form and see it that helps them to understand the story. I think that
the simplest way to tell the story allows the image to be more universal; it doesn’t
narrow your demographic. It doesn’t have details that would define your knowledge of
a certain area…I think by telling myself I wasn’t able to use words, it made me think
about what needed to be present in the image to tell the story without words. SO not
only did the image itself come into play, but color, to show importance. I used black
and white but I used red to show danger, love, emotionally heated areas.
Young Ju Cho expressed a similar sentiment:
We often tell about the power of images – it’s true; however, unnecessary additional
images…these distract people from focusing on the main message. So when the design
is simplified forms, I think it’s important to keep in mind not only aesthetically…but also
to focus on the functional value. What is the role of this image?
Julian Osorio puts it this way:
It’s very important to understand simplification of ideas and concepts. One of the
advantages of storytelling is first, you engage the reader in a narrative you have
proposed – and when this narrative is a delicate subject, that’s when it’s very important
that there’s no misunderstanding along the process. One of the ways that graphic
design has done very well is that when there’s icons or symbols that are tailored to the
cultural context, that are also tailored to the meaning of what they are representing.
This has a lot of carrying power: the emotional impact might be stronger, and the
cognitive processing might be simpler for some people.
Hesham Hassan considers simple images to be more appropriate based on what he’s
read about scientific research:
Studies say that human brain deciphers visual elements much more easily and quickly
than verbal or written text. In addition, visual elements, particularly simple and iconic
illustrations, send the message and data more effectively and easily to the human
brain. This improves cognition by stimulating the brain.
Kayla Brown recounted the difficulties in accomplishing these pictographic images:
For me, simplifying the form was probably the hardest part. How simple can I make it to
tell the story, making it so that it’s obvious and also not super detailed and taking up a
lot of someone’s time? How quickly can I tell the story and make them understand in a
short amount of time?
These observations about the power of simplified form and the usefulness of sequence
still don’t provide evidence of this learning outcome, since they don’t point directly to the
students’ appreciation for how this communication tool could be used to serve society.
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Some of their reflections do, however, make this connection. Pondering if her pictographic
narrative might help to engage viewers, Young Cho says,
I think they’re more interested because the story is really dramatically changed with
the simplified images, so that makes people able to easily understand the complex and
serious topic, and also they feel sympathy through experiencing the events of the story.
I think people think about the topic and can be more deeply (engaged). Even for me, I
don’t want to see severe images or show them to my children. When I researched the
topic, I always saw strong (photographic) images. So that makes people tend to turn
away from the serious topic. But my storytelling – I can show everybody, even a 5-year
old child, and then he or she can be aware of the story, can think about that issue more
seriously and can take action.
Some see a connection between the simplicity of the forms and the likeliness of
engaging the viewer. For example, Barbour speaks of her topic:
Sex trafficking is almost socially awkward (to discuss) because nobody really wants to
hear about it, because it’s so sad. To be able to do a symbolic storytelling that’s
simplistic and almost childlike takes away the danger of watching it and feeling grossed
out by what it actually is. Because my story was about a girl that was being led to a
room to be exploited for sex, I feel that my imagery – it was harsh, but it wasn’t the
kind where people would say ‘Oh my God! I can’t look at that anymore.’ Because it
implied that something was happening instead of saying it, or showing the act
of…which I don’t think you’d get in words, because people expect you to tell the story
completely through.

Question 2:
Upon completion of the pictographic storytelling project, will students be able to
demonstrate the ability to simplify complex information using only extremely simplified
(pictographic) forms?
Final pictorial narratives by the students clearly demonstrate this ability. Their work
shows the effectiveness of simplified forms to allow the viewer to focus only on the most
important details. For example, Figures 17 and 18 show how extreme simplicity was used
in two different ways to communicate similar topics of sweatshops and child labor. Figure
19 uses internationally known pictographic figures to depict its story.
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Figure 17: Extreme simplicity depicting sweatshop; design by Gongming Yang.

Figure 18: Extreme simplicity depicting child labor; design by Brittany Thompson.
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Figure 19: Excerpted frames showing extreme simplicity to depict sex trafficking villains and victims;
design by Michael Kang.

Question 3:
Upon completion of the pictographic storytelling project, can students demonstrate the
ability to identify and diagram significant conceptual attributes
(greed/power/imbalance/domination) that underlie complex problems? The ability to
identify significant attributes enhances the narrative power of the students’ stories by
pointing out fundamental concepts within each topic. For example, in Figure 20 the
attribute of contamination is shown through progressive transformation from healthy to
sick individuals; starting the sequence with infected chickens shows a cause and effect
relationship. In Figure 21, the power hierarchy of the sweatshop is shown through
repetition, similarity and contrast of color.

Figure 20: The attribute of contamination is shown through progressive transformation from healthy
to sick individuals; design by Brennan Scott.
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Figure 21: The power hierarchy of the sweatshop is shown through repetition, similarity and contrast
of color; design by Gongming Yang.

Question 4:
Upon completion of the pictographic storytelling project, can students demonstrate the
ability to adapt the principles of narrative structure as it is used in verbal storytelling?
Students were able to effectively adapt the principles of narrative structure. Careful
character development is evident, resulting in clear depictions of protagonists and
antagonists (Figures 22 and 23).

Figure 22: Character development of protagonists, antagonists, and innocent victims in sex
trafficking; design by Samantha Barbour.
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Figure 23: Character development of protagonists, antagonists, and innocent victims in rainforest
destruction; design by Qing Guo.

Plot development is demonstrated throughout each of the students’ narratives. Figures
24 - 25 show climactic frames from different stories, where decisive moments in the
conflicts are shown through the emotions and decisions of the characters.

Figure 24: Excerpted frames showing the climax of a story, where informed consumers tell their
friends about the child labor used in their toys, causing them to send them back to China;
design by Brittany Thompson.
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Figure 25: Excerpted frames showing the climax of a story, where consumers become aware of the
rainforest origins of their products, and begin to reject them; design by Kayla Brown.

Students were able to demonstrate character development through both similarity and
contrast of forms; Figure 26 the dramatically different styles of poacher and victims create
an immediate connotations of good and evil.
Character development was also accomplished by differentiating the pictograms not
only by individual, but also by mood or circumstance. This was shown not merely by the
final pictograms but in the documentation of iterations created during the process of the
project (Figure 27).

Figure 26: Development of good and evil characters is accomplished through contrast of soft and
angular forms as well as differences in color palettes; design by Wonsil Jang.
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Figure 27: Early character development and plot studies for sex trafficking narrative (final set shown
in Figure 22); design by Samantha Barbour

Analysis of the results
While the students were able to achieve most of the learning outcomes, the resulting
work from the storytelling project falls short as effective communication of wicked
problems. It should be stated that the experiment was about the pedagogical process, and
not about whether or not pictorial storytelling is the most effective method to teach world
problems to the public. Yet it should also be observed that as a delivery method for
communicating and explaining about complex and multi-faceted phenomena, pictorial
storytelling proves to be an odd fit.
The storytelling assignment offered great opportunities to achieve the learning
outcomes, and the narrative aspect builds powerfully on the students’ understanding of
semiotics. As with many pedagogic experiments, the ‘wicked problems’ focus was overlaid
onto several existing learning outcomes as the topic of the students’ stories. This proved
effective as a learning construct, as it pushed the students to explore methods for
conveying cause and effect relationships. It seems, however, that the sequential nature of
the format prevented them from communicating the complex and multiple factors at work
in their wicked problems.
Students perceived their topics to need to follow a sequential storyline; this often
nudged them toward simplistic happy or sad endings rather than acknowledging the ongoing and ever-changing causes and effects. This was especially true for the students who
chose fictional approaches; these stories tended to be heavily influenced by the
expectations of following narrative convention. It seems the sequential nature of the
storytelling assignment may have provided too much of an emphasis compared to other
formats that could better address the multiple factors of the topics. For example, in order
for the assignment to serve also as an effective communication tool, an interactive format
might be more suitable; this would allow the sociological, cultural, political, and ecological
factors to be overlaid on each other, and to be explored in greater depth if desired.
These shortcomings do not negate the achievement of the first intended learning
outcome: an appreciation for information design as a means to engage citizens with
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complex world problems. The students did feel empowered by the potential
communicative power of information design, and did express confidence that they could
impact society through its use.

Limitations of the study
With only 22 students participating, the assessment of overall effectiveness of the
curricular prototype is currently limited. The project is only being offered at the advanced
level, which limits the quantity of the resulting projects. The scientific accuracy of the data
the students worked with was not verified by experts, so it is possible that the stories told
are less than accurate, or possibly even slanted toward the student’s personal beliefs. It is
also possible that some students misrepresented their data due to confusion about what
the data was saying. There was no actual client, so students were free to decide which
audience group they were communicating to; this may have provided more flexibility than
would be typical in a real world application of information design.

Implications of the study and future directions
Subsequent offerings of the project will need to be assessed to see if these results –
promising yet preliminary – can be reproduced and improved upon. A stronger case needs
to be made to students about information design as an agent of social change, since it
seems too easy for this to get lost among the many other learning objectives. In order to
establish an appreciation for the role of information design as a tool for social engagement,
projects such as this one will need to be expanded across graphic design curricula, so that
information design becomes a significant contribution that graphic designers can make to
society. This could be broadened beyond the pictographic narrative to include a variety of
other information design formats (diagrams, charts, videos) that can also serve to explain
the complexities of the world’s problems with an aim toward prompting civic engagement.
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Abstract: The use of Carbon Footprinting as a metric for gauging the
sustainability of products has gained momentum in the past five to ten years. As
such it needs to be introduced to design students studying sustainable design
modules, despite the recognised limitations of the approach. Following the
completion of the literature review, a teaching package comprising an
introductory lecture, the new carbon footprinting tool – ‘Dirty Carbon’ and a
practical workshop were developed. The new tool was assessed with design
students against an industry leader called ‘Sustainable Minds’. Students (n=42)
were provided with contextual information on what a carbon footprinting is by
attending the lecture, then taught how to use the two tools and asked to
perform a full carbon footprint analysis of a product using both tools within a
workshop setting. The outputs from the project showed that Dirty Carbon
outperformed the market leader in a teaching context. Further testing through
end of semester exams demonstrated that the new teaching package had
contributed to a high level of knowledge attainment regarding carbon
footprinting.
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Carbon Footprinting for Design Education

Introduction
Carbon footprinting is a “widely used metric of climate change impacts and the main
focus of many sustainability policies among companies and authorities” (Laurent, Olsen, &
Hauschild, 2012) it is a methodology which measures the environmental impact of a
product, service, organisation or individual in tonnes of carbon dioxide equivalent (tCO2e).
However, environmental sustainability is concerned with issues beyond climate change,
such as chemical pollution and the depletion of natural resources. The focus on carbon
footprinting can lead to the risk of carbon being reduced at the expense of inadvertent
increases in other environmental impacts (Laurent et al., 2012). These limitations and
others have meant that in the past the teaching team in the Design School at
Loughborough University have selected not to teach carbon footprinting to the
undergraduate or postgraduate industrial/product design students. Instead the
EcoIndicator 99 (Goedkoop, 1995), CES (University of Cambridge, 2008), Abridged Design
Abacus (Bhamra & Lofthouse, 2007) and Social Issues cards (Lofthouse, 2013) have been
taught.
EcoIndicator 99 developed by Pre Consultants B.V. (www.pre.nl) is a life cycle analysis
tool, that quantitatively assesses the impact of a product or system, using over 200
pre-defined ‘eco-indicator values’ for common materials and processes. It provides a
quick assessment of a product or systems with respect to its impact on: damage to
human health; damage to ecosystem quality and damage to resources in millipoints
(mpts). It is a direct competitor to the Carbon footprinting approach and provides a
much more comprehensive review of environmental impact
CES EduPack© is a tool created by Granta Design Limited in Cambridge,
predominantly for material sciences. The tool is split into a variety of database levels,
which allow access to a variety of material types and associated manufacturing
processes. It also allows levels of complexity (from introductory to advanced) to be
chosen for a particular field of enquiry, such as ecodesign, architecture, bio
engineering and aerospace. The tool also offers additional teaching and student
resources within each database level.
The Abridged Design Abacus is a qualitative tool which helps designers to assess the
sustainability performance of a product, highlight the areas where further research is
needed and outline the targets for their redesign. It can be used to analyse the
performance of an existing product, to compare a number of alternative design
solutions and to make detailed comparison against other designs. Using the ‘Abacus’
designers can evaluate a product against specific criteria, under a range of focal
areas: lifecycle (manufacture, use, end of life, packaging); social (need, social
enrichment); other (cost, quality, aesthetics).
The Social Issues cards are a set of 31 handheld cards created to help designers
consider relevant social issues in their design work. They combine a series of relevant
questions and illustrative case studies to demonstrate how others have addressed the
question posed. They can be used as a stand-alone tool by individuals or groups of
designers and also be used in conjunction with tools such as the Design Abacus to
encourage consideration of social issues alongside environmental issues.
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In recent years carbon footprinting has increased in popularity as a tool to measure the
sustainability of a product. It is now the most commonly used indicator of sustainability
within product design, architecture and any company that wishes to highlight good
corporate social responsibility (Cholette & Roeder, 2012; Humphries-smith, 2007). Figure 1
illustrates the level of interest that carbon footprinting has garnered within academic
discourse and shows the amount of literature that is being dedicated to carbon
footprinting over other ecological indicators. As such its role in sustainable design
education needed to be reconsidered.

Figure 9: Popularity of Carbon Foot Printing in Academic Discourse (Adapted from Fang et al. 2013)

There are a number of reasons as to why carbon footprinting has become more popular
than other ecological indicators. It is comparatively simple to use and available to calculate
online (Weidema et al., 2008). It takes into account the non CO2 emissions and, as such, is
more accountable (Fang, Heijungs, & de Snoo, 2014), and the calculated value is easily
grasped and placed in context (Berners-Lee, 2010; Weidema et al., 2008).
The popularity of carbon footprinting as an ecological measure has coincided with the
uptake of a range of corporate social responsibility initiatives within industry where the use
of carbon footprinting, rather than other ecological indicators, has become an industry
standard for justifying the sustainability of their products (Weber, 2012). In 2014, 85 FTSE
100 companies reported carbon data in their annual reports, (potentially as a ‘result of
mandatory greenhouse gas reporting regulations’) (Chadwick, 2014). In parallel with this,
the team at Loughborough University have found there has been an increased desire from
companies who set live projects for students, to see a completed carbon footprint analysis
as part of the project output. These developments led us to believe that there was a need
to provide students with the skills to be able to carry out carbon footprint calculations
(despite its flaws and limitations). It was recognised that providing this knowledge would
better prepare them for a role in industry, where carbon footprinting is an industry
standard.
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Currently most if not all carbon footprinting tools are developed for industry. These
requirements are not necessarily in line with the needs of student designers, who don't
need to become experts in the area. Undergraduate design students are likely to only use
the tool sporadically and will not have access to much of the industrially oriented data
(material sources, sales figures, embedded water) often required by these tools.
Additionally, when being introduced to a new complicated subject, the necessity for
simple, understandable language is important for student engagement. This is often not
the case in existing carbon footprinting tools. Finally, current tools tend to require a
reasonable financial investment, which has limitations for some institutions and for
students who are on placement in small to medium enterprises and want to demonstrate
knowledge in this area.
In recognition of these issues an opportunity was sought through an internal Teaching
Innovation Award to run a practice-based, pedagogical project to develop an appropriate
carbon footprinting tool for design students. It was carried out in collaboration with a local
environmental consultancy Ape who had an outline carbon footprinting tool that they
were happy for us to develop further - a beta version of a Microsoft Excel database,
created using data from open source databases from the Office of National Statistics and
Small World Consulting Ltd. This paper reports on the creation of a more refined tool,
‘Dirty Carbon’ (and supporting material) and its subsequent evaluation against a market
leader ‘Sustainable Minds’ (Sustainable Minds, 2015) with design students at
Loughborough University.

Literature review
A literature review was carried out to enhance subject knowledge, identify current and
effective practice in the teaching of carbon footprinting to design students and to identify
case study examples to help make carbon footprinting relevant and interesting to the
students. A number of the key relevant findings are presented here, specifically an
introduction to the key attributes and limitations of carbon footprinting, literature relating
to best practice in teaching carbon footprinting and literature concerning the development
of tools for designers.

Attributes and limitations of carbon footprinting
A number of limitations of carbon footprinting have been alluded to in the early
sections of this paper. These will be reflected upon more fully here as they are an
important component in understanding the context of the subject.
Firstly, a key message from the literature, is that the boundaries that define what is
included in a carbon footprint are often subjective and selective inclusion of stages of the
product lifecycle alters the results that come from calculating a carbon footprint, making
them variable and open to interpretation (Fang et al., 2014; Padgett, Steinemann, Clarke, &
Vandenbergh, 2008; Ren & Su, 2013). The scope for a carbon footprint calculation can be
as wide or as narrow as desired, including or excluding ‘make’, ‘use’ or ‘dispose’ phases.
Any combination of these three phases can be put into a carbon footprint calculation,
which makes comparisons difficult, as disclosure as to what has been included is hard to
establish on a product-to-product basis (Shayler, 2014; Berners-Lee, 2010).
777

LOFTHOUSE, MANLEY & SHAYLER

Secondly, it is important to recognise that CO2e values are at best an estimate.
Berners-Lee (2010) explains that if a burger is estimated to have a carbon footprint of 2.5kg
CO2e this probably means that it is somewhere between 1.5 and 4kg CO2e. This is echoed
by Weber (2012) who states that carbon footprinting calculations can vary by ± 35%
depending on system boundary rules, aggregation error, temporal and geographic
variability and technological specificity. Despite this, carbon footprinting is still a valuable
method for identifying key areas to focus on, for example, reducing long haul flights (at
approximately 3.4 tonnes CO2e each) rather than focusing on how staff dry their hands
(10g CO2e per paper towel) (Berners-Lee, 2010). Overall it is seen that carbon footprinting
is popular, but flawed and as Finkbeiner states “CFP is too bad to love it, but too good to
leave it.”(2009)
Thirdly, carbon footprinting has other more holistic limitations. Focusing on the carbon
foot print of a product/service/system can distract attention away from more effective
sustainable design strategies. As previously mentioned environmental sustainability is
concerned with issues beyond climate change (Laurent et al., 2012). It can also lead to the
social implications (the third pillar of sustainable design) being ignored (Elkington, 1997).
Finally it is worth reflecting that carbon footprinting cannot be used for design concepts or
to analyse products which do not have a predecessor. These are both common activities
for design students.

Best practice in carbon footprinting teaching
During the literature review very little evidence of best practice regarding the teaching
of carbon footprinting specifically to product and industrial designers could be found. A
great deal of reflection regarding its teaching within the fields of architecture, chemistry,
business and material sciences was available, which was interesting but did not lead to
great insights for design. Through observing carbon footprinting in architecture and
material sciences one can see that the assessment of raw materials is a key focus, which
design students do not necessarily require (Aurandt & Butler, 2011; Ren & Su, 2013). The
use of carbon footprinting within architecture is also more easily applicable with the
calculations being made for a finite amount of materials, such as a building. Within product
or industrial design, the calculations are needed for an indefinite or speculative product
run, where quantities are often unknown. Within business courses, the introduction of
sustainability modules is focused on understanding a system level approach, which
includes processes without a focus on specific products (Cholette & Roeder, 2012).
The literature highlighted various tools commonly used in engineering education;
Sustainable Minds (Sustainable Minds, 2015), CES EduPack (University of Cambridge,
2008), Solidworks plug in (Dassault Systems, 2014), Sima Pro (SimaPro UK, 2015) and Gabi
(PE-international, 2104) (Ren & Su, 2013), which were confirmed by interviews with
colleagues at a variety of design institutes around the world (in another section of the
study). Ren and Su (2013) provide a subjective analysis of these softwares (see figure 2).
Within this analysis the popularity of the SimaPro and Gabi tools are indicative of the fact
they are being assessed against the needs of engineering students who require much more
technical and life-cycle-analysis based results and analysis.
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Figure 10: Carbon Footprinting tool analysis (taken from Ren, Su; 2013)

As a result the considerations that were assessed take into consideration the technical
aspects of the tools, but do not reflect the needs of design students. The body of literature
reviewed does not provide a thorough explanation of these footprinting tools in the
context of product/industrial design education. This project set out to address this
challenge.

Developing tools for designers
In light of this lack of best practice guidance it was necessary to draw on knowledge
regarding designing tools for designers. The holistic framework in Figure 3 is described as a
“design brief for Industrial Design focused ecodesign tools” (Lofthouse, 2006) and as such
was considered as highly relevant for consideration within this project.

Figure 3: A holistic framework for Industrial Design focused ecodesign tools (Lofthouse, 2006)

The framework recognises that Industrial Design is a unique and complex discipline
with a distinctive approach to problem solving, learning styles and working practices
(Cooper & Press, 1995; Cross, 1994; Durling, Cross, & Johnson, 1996) that sets it apart from
both art and engineering and as such, tools for industrial designers must be developed
with this in mind, if cognitive dissonance is to be minimised (Lofthouse, 2006).
Through the framework seven elements: guidance, information, inspiration, education,
visual, non-scientific language, and dynamic access are presented, though “its strength lies
in the combination of the different elements” (Lofthouse, 2006). The framework
represents the importance of providing a combined service of (simple and focused)
guidance, ecodesign education and design focused information. This interaction ensures
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that designers can identify the important issues to address in ecodesign, find associated
cases to illustrate how others have met these needs, and then back this up with focused,
specific relevant information. The framework also recognises the importance of a
combined content, which pulls together inspiration (via cases), with information (both
traditional ecodesign data and more detailed design focused information) to ensure that
good examples are linked to detailed information, which transforms them into really useful
sources of data (Lofthouse, 2006). It also recognises that information needs to be
appropriate to Industrial Design (i.e. address relevant issues) and provided in a language
that designers understand, utilising images and minimal text (Lofthouse, 2006). The aim
within this project was to develop a package of material which took into consideration as
many of the attributes of the holistic framework as possible in the development of a
carbon footprinting tool for designers.

Methodology
Following the completion of the literature review, an introductory lecture, the new
carbon footprinting tool – ‘Dirty Carbon’ and a practical workshop were developed. Table
1 provides a summary of the way in which the attributes of the holistic framework were
integrated into the package of teaching material. Following this, the content and format of
the lecture, tool and workshop are described. The section concludes with a description of
how the data, which enabled a comparison between Dirty Carbon and a market leader,
was collected and analysed.
Table 1 Summary of the way in which the attributes of the holistic framework were integrated into
the package of teaching material
Elements of
the framework
Guidance

How these were addressed through the package of material

Guidance regarding how to interpret carbon footprints was
provided through the lecture
Guidance as to how to carry out a carbon footprint was provided
in the workshop via a video/PowerPoint presentation
incorporating a walkthrough of the tools

Information

Detailed examples provided through the industrial case studies
provided by Ape
Care was taken to ensure that the areas addressed within Dirty
Carbon were relevant to industrial designers
Product related information was provided in the Data Sheet

Inspiration

Inspirational detailed case studies which are relevant to
designers, were provided through the lecture

Education

The whole package (lecture, tool and workshop) was educational

Dynamic access

Dirty Carbon was provided on the intranet so that it could be
accessed for this and future projects
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Dirty Carbon was available for free for students to download
Non scientific
language
Visual

This was avoided
Text was kept to a minimum within the tool
This was a major consideration in the development of Dirty
Carbon, though there were considerable limitations as a result of
the Excel software which formed the platform to the tool.
Visually interesting case studies were used in the lecture material
How to visually represent carbon data was introduced in the
lecture drawing on leading work within industry.

I NTRODUCTORY LECTURE
The key aims of the lecture were to introduce the concept of carbon footprinting, to set
it in context, to highlight its limitations, to provide interesting case studies to engage the
students and to demonstrate its relevance to them and their future employers. When it
came to setting the context for carbon footprinting, the material drew heavily on the work
of Berners-Lee (2010), which was excellent at bringing carbon footprinting statistics to life
and made them interesting and relevant to a design audience (see Figure 4).

Figure 4 Screenshot of sample PowerPoint slides from the lecture material

Case studies were drawn from the literature from companies such as Apple (Apple
Computer Inc., 2015) and Unilever (2014) who provide carbon footprinting information
across their product ranges. Additionally, the collaboration with Ape meant that rich and
detailed case studies from their consultancy work with Howies, Hiut Denim and Mu could
be used (see Figure 5), which added considerably to the student experience. The
involvement of an ‘active’ industry partner is recognised as an important ingredient in
garnering student engagement with a subject (Lockrey & Bissett Johnson, 2013).
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Figure 5 Excerpts from the Hiut Denim case study incorporated in the background lecture

D IRTY CARBON
The Dirty Carbon prototype tool (Figure 6) was developed in collaboration with Ape,
who provided a beta version of the tool as an Excel database. The ability to build on an
existing database was invaluable for this small, low budget development project. The tool
was developed through a series of discussions, with students, staff and the collaborator,
which took into account the needs of design students who would be approaching the
subject of carbon footprinting for the first time. The characteristics of the tool, which were
deemed important, were aggregated from the literature on carbon footprinting tools and
from comparisons previously been drawn from academic assessments (Ren & Su, 2013;
Lofthouse, 2006). The tool was trialled with academic staff and researchers throughout
the development phase and developed iteratively.

Figure 6 Screenshot of the Dirty Carbon tool homepage

A number of specific changes were made to the initial tool to make it more appropriate
to the needs of entry-level design students:
Introduction and guidance sheets were simplified.
Pages relating to sales figures, embedded water calculations and other irrelevant
considerations were removed.
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The amount of components that could be added for one product was increased to 15
to allow a product to be analysed in more detail.
A final summary page for CO2e was added at the end of the tool – this allowed
comparisons between a range of product and packaging options and provide all the
relevant information on one page.
A requirement of the project was to compare the new tool to a market leader to
establish whether this ‘rough and ready tool’ was detailed enough to provide a useful
output, whilst meeting the simplified needs of the students. Sustainable Minds
(Sustainable Minds, 2015) was chosen from the variety of software tools available due to:
its accessibility online; the availability of a free trial period (15 days); the inclusion of visual
outputs which could be used for comparison with the Dirty Carbon tool; its focus on a
carbon footprinting calculation for products and because it required little training prior to
the workshop for the students to understand how the tool worked.
A workshop in which Dirty Carbon and the Sustainable Minds tool could be compared
was developed and run as a pilot with a small group of Masters students (where quick,
aural feedback could easily be obtained, and any issues be quickly resolved), then as a
main workshop with a group of 42 Industrial/Product design students enrolled on the
second year elective Sustainable Design module.
The students were introduced to the subject of carbon footprinting through the
introductory lecture (outlined above) with a gap of two days before the workshop, to allow
them to absorb the information and read around the subject. At the start of the 2 hour
workshop the students were given a Data Sheet for an EU converter plug (see Figure 7)
which was developed to be the focus of the carbon footprinting analysis for both tools.
The simple product, with its short parts list meant the calculations that the students had to
make using two CFP tools, would not be too lengthy. The Data Sheet included images of
the product before and after disassembly, a list of components (materials and weight) and
two scenarios based on the distance the product was transported after manufacture,
energy used in manufacture, length of life of the product and the proposed end of life
solution. This helped to keep assumptions to a minimum and to expedite the process.
The Sustainable Minds tool was introduced first using a 10 minute video on the
company website (Sustainable Minds, 2015b). They were then asked to complete a carbon
footprint using the Sustainable Minds tool for one of the scenarios on the Data Sheet.
During the workshop members of staff were available to assist with queries. The students
were given 40 minutes to complete the carbon footprint analysis. Once this activity was
completed they were asked to fill in a questionnaire, which was collected. The same
procedure was then carried out for the Dirty Carbon tool, though guidance on how to use
the tool was delivered via a prepared PowerPoint presentation.
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Figure 7: Data sheet for EU Converter Plug used for the CFP exercise
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Findings
Qualitative and quantitative data was collected from the questionnaires, observations
and the answers given to an exam question on the subject. Key points of interest are
presented below.
Q UESTIONNAIRE : Q UANTITATIVE FINDINGS
Students were asked to rank eight statements on a ten point Lickert type scale where 1
= ‘do not agree at all’ and 10 = ‘totally agree’. From a total of 42 students, 39 responses
were collected for the Sustainable Minds tool and 38 for Dirty Carbon. Table 2 illustrates
the mean numerical feedback that was given for each of the eight statements (ST1-8):
Statement 1: I found the tool easy to use
Statement 2: The tool gave me all the guidance I needed to use it
Statement 3: The tool provided visual outputs that allowed me to understand the
results
Statement 4: The tool used language and terms that I understood
Statement 5: The tool is accessible if I wanted to do another carbon footprint exercise
Statement 6: The tool helped me understand what carbon footprinting was and how
it applied to my work
Statement 7: I would consider using the tool again as part of a future design task
Statement 8: The information within the tool allowed me to understand the role of
carbon footprinting
Table 2: Mean results from workshop feedback forms

Sustainable
Minds
DirtyCarbon

ST1
6

ST2
6

ST3
6

ST4
7

ST5
6

ST6
6

ST7
6

ST8
6

8

7

7

8

8

6

8

7

Both of the tools obtained good results across the board. However, in seven out of
eight questions, Dirty Carbon scored a higher mean score than the Sustainable Minds tool.
Only statement 6, saw a common score of 6, suggesting that the two tools were equally
average at aiding understanding of carbon footprinting and how to they should apply it to
their work. This was to be expected as the lecture was intended to provide this function,
not the tools.
Statements 1, 5 and 7 drew the biggest difference in mean scores with the Sustainable
Minds tool scoring 6 and Dirty Carbon scoring 8 in each of the three statements. These
scores indicate that Dirty Carbon was easier to use, more accessible and would more likely
be used again if a carbon footprinting calculation was required in a future design project.
For statements 2, 3, 4 and 8 Dirty Carbon scored one point higher than for Sustainable
Minds in each category, meaning that on average students found Dirty Carbon better at providing guidance as to how the tool should be used; providing visual outputs (despite the
fact that Dirty Carbon doesn’t provide any specific visual outputs); using a more
understandable range of vocabulary and establishing a better understanding of the role of
carbon footprinting
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Q UESTIONNAIRE AND OBSERVATIONS : Q UALITATIVE FEEDBACK
A rich but limited amount of qualitative feedback was provided through the
questionnaire. This was particularly useful in aiding the further development of Dirty
Carbon and as such will form the focus of the following section.
It was recognised that there were some issues with understanding the quantitative
metrics within the tool - “the meaning of the units is still not very clear”, suggesting the use
of CO2e (Carbon Dioxide Equivalent) was sometimes misunderstood. However evidence
from the answers given in the exam illustrated that it was actually understood. In a similar
vein the students also identified that it would be useful to have a better understanding
within the tool as to how good or bad the resulting carbon footprint output is - “a scale
should be provided… to say how high or low the carbon foot print is”. Both of these issues
will be addressed in future iterations.
The lack of visual or pictorial feedback was highlighted as a negative aspect of the tool.
This was not a surprise to the development team in light of designers strong visual
preference and the considerable limitations of Microsoft Excel with regards to potential
visual outputs. The students asked for “the ability to display the results as various graphs”
or “to generate infographics, or organise the results in a more understandable way” as
future additions. Though bar graph outputs will be added to version 2, further resources
would need to be sought to investigate and develop the tool for a more flexible software
platform.
The students reflected on the benefits of having the tools available online but
additionally appreciated the fact that Dirty Carbon could be downloaded for use offline,
meaning constant internet access was not a necessity. The fact that Dirty Carbon was free
of charge was seen to be advantageous.
Despite the demonstration of the tool(s) and the instruction provided in the tool the
students wanted “more help on what components to input where”, “more explanation of
each stage”, “more notes and steps regarding [each] stage” and “more clarification for [the
tools] application for industry”. Suggested improvements included a glossary of terms (to
assist in understanding the metrics and terminology) and a video tutorial, which can be
revisited in the future. Interestingly however, during the workshops it was observed that
the students had very few problems completing the carbon footprint (beyond a few
technical issues which have since been resolved), which would suggest that the inclusion of
reference material is not necessarily needed at this time. Previous experience suggests
that they would be unlikely to read this guidance were it provided.
F EEDBACK FROM THE EXAM QUESTIONS
The end of semester exams provided another opportunity to determine the success or
otherwise of the new teaching package. A four part question on carbon footprinting was
set:
Explain in simple terms what carbon footprinting is.
Explain the rise in popularity of the carbon footprinting approach within industry.
What are the direct and indirect emissions of a car?
Identify and explain the limitations of carbon footprinting?
All the students registered on the module (n = 46) chose to answer the question on
carbon footprinting, suggesting that it was generally a topic in which they were confident.
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Of this number 43% attained a 1st class classification (70% or more) and 20% attained the
equivalent of a 2.1 (60% or more), for that question. Specifically it could be noted that the
majority of students understood the limitations of the tool (which is was a key learning
objective of the teaching package). Additionally there was good evidence of case studies
and examples being used to support their answers supporting the belief that design
students benefit from case study learning (Segalas, 2010). Overall it is believed that this
demonstrated that the new teaching package had contributed to a high level of knowledge
attainment regarding carbon footprinting.

Conclusions
This project has led to the development of a teaching package which introduces
students to the concept of carbon footprinting and enables them to carry out a carbon
footprint of a product using the Dirty Carbon tool, which outperformed the market leader
in a teaching context.
Contrary to expectations, the Sustainable Minds tool (Sustainable Minds, 2015)
performed well in an educational context, with both tools enabling students to conduct a
successful carbon footprint calculation within a short space of time. It is important to
recognise that the introductory lecture had a key role in increasing the students
understanding of the subject (as demonstrated by the exam results) and fair to assume
that without this, the reaction may not have been as favourable.
The simpler, more user friendly nature of Dirty Carbon was more popular with the
students who indicated that they would be more likely to use it again during a future
design task. The fact that it was rated consistently higher than the Sustainable Minds tool
and that it is freely available, means that it is a useful addition to the tool kit of
educationalists wishing to enhance their students learning of concepts associated with
carbon footprinting. This usefulness is further enhanced by the fact that the structure of
Dirty Carbon is similar in nature to existing market leaders and as such facilitates easy
uptake between one tool and another, as was demonstrated in the workshop.
In conclusion, it is believed that the success of this project lies in the ability of the
combined package of material – lecture, tool and workshop - to respond to the learning
needs of design students, as outlined in the holistic framework.

Further work
Dirty Carbon is a prototype tool as and such will undergo further development. We
plan to incorporate the interesting work of Carbon Visuals (2014) who create visual
interpretations of carbon footprinting data. During the 2014/15 session it was introduced
as part of the lecture and though it was clearly of interest and led to lots of discussion by
the students, there was not enough time to include this as an activity in the workshop. The
second semester will provide the opportunity for the students to consider visualisation of
this nature.
Acknowledgements: We gratefully recognize the Loughborough University
Teaching Centre for funding this research and the Loughborough Design
School for supporting this work. Specific thanks go to Ape for providing the
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beta version of Dirty Carbon and for supporting the project throughout. Dirty
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Abstract: It has been found that learners who engage in cooperative activities
with their peers yield better academic results and are able to build stronger
relationships. In Spring 2014, Fashion Business students collaborated with
Re:new, a non-profit organization benefiting refugee women in America.
Students were tasked to create awareness of Re:new’s socially-minded
merchandise to the student population. Based on the needs of their client,
students determined the best way to create awareness was through engagement
in a design activity; thus, “Restoring Hope Tote by Tote: A Handbag Design
Contest” was created. The winning design became part of Re:new’s Fall 2014
collection. The design process became an integral part of this Fashion Business
course, resulting in a peer-based learning experience. Fashion Business students
informed Fashion Design students of the Re:new target market, merchandise
requirements, and contest guidelines. Fashion Design students informed the
business students of the design process and product requirements. Final design
submissions included explanations of design choices in relation to the Re:new
mission and target market. This paper explores the role of peer-based learning
among fashion business and fashion design students in a service learning project.
Keywords: peer-to-peer learning; fashion business and design, service learning
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Introduction
The format of a lecture classroom in higher education traditionally positions students
as passive learners, where instructors deliver material to students through the transfer of
knowledge by classroom lecture, void of student discussion (Stewart-Wingfield & Black,
2005). In these traditional classroom settings, majority of students are not actively
engaged as learning takes place through memorization; students passively receive
information. This process is characterized as passive learning (Stewart-Wingfield & Black,
2005). “Although passive learning has been the dominant teaching method, many
educators argue that students require more than a mere transfer of knowledge” (Cater III,
Michel, & Varela, 2009).
In order to engage students in the learning process, educators have turned to active
methods of teaching. “Learners who engage in effective cooperative activities with their
peers can benefit from better academic results, stronger relationships, and greater
individual psychological well-being” (Roseth, Johnson, & Johnson, 2008). In active learning,
learners are active participants in the learning process through activities and discussions;
they are responsible for their own learning.
One form of active learning is service learning; “service learning educates students for a
life as responsible citizens rather than educating students solely for a career” (Bringle &
Hatcher, 1996).
Service learning is a course-based service experience that produces the best outcomes
when meaningful service activities are related to course material through reflection
activities such as directed writings, small group discussions, and class presentations…it
enhances performance of traditional measures of learning, increases student interest in
the subject, teaches new problem solving skills, and makes teaching more enjoyable
(Bringle & Hatcher, 1996).
The structure of the course emulated other service learning courses in higher education
where academic learning is coupled with community service; students work in small groups
with an existing organization to address an identified problem, resulting in the
development of critical thinking skills.
In Spring 2014, Fashion Business students participated in a peer-based service learning
project with Re:new, a non-profit organization benefitting refugee women in America.
“Peer learning is a two-way reciprocal learning activity. Peer learning should be mutually
beneficial and involve the sharing of knowledge, ideas and experience between
participants” (Boud, Cohen & Sampson, 2001).
The semester goal was for business students to research and implement an effective
way to create awareness of a local non-profit among their peers. Students collaborated
amongst themselves and with the Re:new team as they were tasked to create awareness
of Re:new’s socially-minded merchandise to the student population.
After hearing from Re:new’s Executive Director and Marketing Director, students
worked in small groups as part of a brainstorming session to determine the course of
action for the duration of the semester. Each group addressed the question: what would
be the most effective way to make their peers aware of this local non-profit? Initial ideas
ranged from a campus pop-up shop to information sessions, but students ultimately
determined that an interactive activity would create student engagement, resulting in a
lasting relationship with the organization. Project considerations included time and
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budgetary restrictions, student and artisan skill-sets, client needs and target market.
Students shared ideas and determined logistical feasibility before presenting the groups’
findings to their peers, instructor, and partnering organization.
In this student-centered learning environment, “students took on an investigative role
where the students explored complex or ‘messy’ problems that cross discipline boundaries
with few parameters given.” (Loy & Welch, 2013).
The outcome of these discussions would dictate the course of action for the duration of
the semester. Thus, the semester project was not predetermined or pre-imagined by the
instructor, but rather took the students on a journey in which the outcome was unknown
to the lecturer as well as the student (Loy & Welch, 2013).
After much discussion and deliberation, the class determined the best way to create
awareness of Re:new on-campus was by connecting the student population with the
organization through a design activity that would benefit both Re:new and the
participating students.
The majority of the merchandise sold by Re:new is comprised of accessories and
handbags, so the Fashion Business students chose to develop a contest where students
across the college would be invited to design a handbag for Re:new, thus ‘Restoring Hope:
Tote by Tote: A Handbag Design Contest’ was created. The winning bag would become part
of Re:new’s product line. Re:new would obtain new design opportunities and students had
the potential of designing a product that would be sold in the marketplace. Thus, a new set
of semester goals were introduced, being that the designs needed to meet standards
identified by the class in conjunction with the Re:new team.
Because the central focus of the project was design-oriented, the design process
became an integral part of this Fashion Business course, resulting in a peer-based learning
experience where design students taught the business students basic design principles. The
goal of this learning experience was to utilize the experiences and knowledge of students
from different disciplines as they worked together to accomplish a common goal. The
Fashion Design students were able to take on the role of instructor as they taught design
principles to Fashion Business students; Fashion Business students then led out class
discussions addressing Re:new’s target customer, customer needs, and brand aesthetic.
Fashion Business students receive little to no design education, as their area of study
emphasizes business curriculum such as merchandising, marketing and entrepreneurial
skills as opposed to the sketching, pattern-making, and sewing courses taken by Fashion
Design students. Although Fashion Business and Fashion Design students work with the
same products, their approaches, processes, and end results are quite different in regards
to how they are utilized in the fashion industry. These collaborative courses address gaps
in students’ knowledge of the fashion industry by enabling students in each discipline to
learn from one another the nuances associated with fashion business and fashion design.
This better prepares students for the markets they will be operating in as graduates.
In order to acquire the necessary information of what design elements needed to be
included in a handbag, it was imperative that the Fashion Business students collaborated
with Fashion Design students to inform each other of the processes involved in designing
and marketing a fashion accessories product. In their initial meeting, Fashion Business
students visited the Fashion Design lab where they explained the design contest and
sought input from the design students in regards to design requirements and bag
dimensions. Although initially reluctant, the design students eventually felt confident in the
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information they had to share, realizing the business students had not taken the
foundational design courses that would teach them design principles.
The Fashion Design students provided insight so the Fashion Business students would
better understand the design process, product requirements and textile recommendations
for a functioning, proportionate, fashionable handbag. The design students also informed
the business students of their recommendations as it pertains to design submission
requirements, ranging from size and scale to hardware usage in handbags. This acted as
the foundation for the contest guidelines as the Fashion Business students were able to
dictate the design stipulations as part of the contest submission guidelines.
In a subsequent meeting, Fashion Design students visited the Fashion Business
classroom where they were informed of the Re:new target market, which would dictate
the design contest submissions. Because the Fashion Business students had been working
with Re:new and were well-informed of the product offerings, target customer, and
contest goals, the business students were confident in their presentations to the Fashion
Design students. Although the Fashion Design students may not have initially understood
the need for this meeting, the Fashion Business students found it to be an imperative part
of the process, ensuring the design submissions fulfilled their contest needs. At the end of
the meeting, the Fashion Design students understood the needs of Re:new’s core customer
as it related to the design process, maintaining consistency with Re:new’s existing
inventory in terms of design aesthetic and price points.
These collaborative discussions allowed the students to teach one another based on
their experiences and area of study. The working relationship among students across
disciplines provided an environment where students had open lines of communication,
resulting in shared knowledge and resources. Both design and business students expressed
a stronger understanding of the needs of the client based on the collaborative experience.
“Peer-learning has become an important teaching and learning tool for students in
higher education. Peer learning allows students to work as partners or members of a team
as part of a two-way, reciprocal learning activity” (Boud, Cohen, & Sampson, 2001).
Once the Fashion Business students better understood the necessary design elements
for a successful handbag design, the next step was to divide these students into small
groups for specific tasks within the contest to be accomplished. As a class, there were 4
small groups created with 3-4 students in each group:
Graphic Design
Contest Guidelines
Marketing and PR
Event Planning
Students were responsible for self-selecting which group they would be working in
based on their interests, skill-sets, and/or career aspirations. Subsequent class periods
were dedicated to group work; as needed, the groups came together to work on the
project and share ideas and progress to ensure the contest was cohesive and consistent.
Each class period was student-led, creating an active learning environment in which
students prioritized what needed to be accomplished, communicating this to the rest of
the class as one group’s assignment directly affected the other groups in the class. Groups
were consistently communicating with one another, holding each another accountable for
project completeness. Instead of working independently or in their designated teams of 34 students, the groups eventually melded into the larger contingency as they learned that
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each decision was interdependent on other decisions being made simultaneously.
“Researchers have demonstrated that the collective intelligence of groups is not simply the
average of individual group member’s intelligences; rather, group members’ collaboration
skills matter” (Wooley, Chabris, Pentland, Hashmi & Malone, 2010).
The foundation of the project was established when the Graphic Design group created
the brand aesthetic for the contest; the chosen colors, logos and graphics would be carried
over to the contest guidelines, marketing collateral, and special events during and after the
contest. The Graphic Design group presented two different proposals to the class for
greater discussion; the first idea utilized bright colors, simplistic graphics and bold lettering
to grab the attention of potential participants and stand out amongst the various posters
and flyers found on campus. There was no visual representation of the product being
sought or partnering non-profit’s mission. The second idea utilized muted colors and
focused on the artisans, hoping to create an emotional connection with the audience.
With these two final designs, the Graphic Design group led out a class discussion,
walking their peers through the thought-processes and goals of each design. The students
in the class vocalized that the goal of the design elements was to attract attention and
entice students to submit designs, placing emphasis on the contest itself as opposed to
Re:new and their mission. The students unanimously chose the first design proposal to
represent the handbag design challenge as the vibrant colors created a distinct, energetic
contest aesthetic. This decision also led into the class to consider and ponder what the title
of the contest should be, wanting a succinct, easy to remember title that also referenced
the goal of the contest and the mission of the organization. The goal of the contest was to
obtain innovative handbag design submissions from students in order to improve the lives
of refugee women working at Re:new. Thus, the title “Restoring Hope Tote by Tote: A
Handbag Design Challenge” was created. See Figure 1.
The Contest Guidelines group was responsible for devising an easy to follow yet
thorough set of guidelines for participants. Upon inquiry, interested participants would
receive the guidelines for contest submissions. If they were vague, incomplete, or
inaccurate, then the contest would lose legitimacy and students would be deterred from
participating because expectations were unclear. There were definite elements that the
guidelines needed to include, such as submission requirements, deadlines, and contact
information as well as legalities protecting both Re:new and participating students.
The Marketing and PR group prioritized ways to make an impact on campus and create
awareness of the contest among their peers. However, marketing the contest could not
begin until the Graphic Design and Contest Guidelines groups finalized their work. Thus,
the planning process took place simultaneously as the other groups worked to finalize the
color, font and logo to be used as well as the contest guidelines for applicants to follow.
The Marketing and PR group determined that most effective way to market the contest
was through word of mouth; class visits were ranked as the most important marketing
tool. They targeted classes that focused on design; priority classes included fashion design,
product design, apparel evaluation and fashion business classes. Members of the
Marketing and PR group sent representatives to these identified classes to reach their
target audience. Each class presentation was accompanied by posters and flyers as well as
packets of the contest guidelines for distribution to enhance the contest branding and
accessibility.
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The final group, Special Events, coordinated and hosted campus events to engage
students in the design contest through design workshops and information booths in
campus buildings. The workshops were led by Fashion Design faculty members who were
recruited through the class visits completed by the Marketing and PR team. The workshops
provided a learning environment for those interested in participating in the contest but
unsure of their skills and/or lacking a design background. The students wanted the design
contest to be open to all students, regardless of major or status. The information booths
were hosted by students from the Special Events group; they handed out information
packets about Re:new and contest submission guidelines to interested students. These
information booths were scheduled in between classes in order to maximize their reach.
These events were marketed during the class visits by the Marketing and PR team.
Each group worked independently and interdependently throughout the semester, in
addition to spending time outside of class finalizing decisions as the time restraints of the
semester forced the class to move quickly. As part of a 16-week semester project, students
needed time to research design contests, prepare and plan for the contest, market the
contest, allow for time to collect the submissions, then review submissions and notify all
participants. The timeline also needed to align with Re:new’s production schedule for the
Fall 2014 collection. Because of the definitive timeline, strong communication among each
group in the class was imperative. Each group communicated questions, concerns and
decisions to the other groups, so the small groups oftentimes made decisions in
consultation with other groups.
It was during these class discussions that foundational decisions were made for the
contest:
Final design submissions must include a sketch of the bag as well as an explanation of
design choices in relation to the Re:new mission and target market to show an
understanding of both the organization itself and their customer base.
Contest submissions would be submitted electronically as a more convenient option
for students; the class established an email account to collect submissions.
Questions about the contest would be directed to the contest email address; all class
members were responsible for checking this email account. Email inquiries should be
responded to within 24 hours.
All submissions would receive an acknowledgement that their design contest
submission was received along with the next steps to be taken.
From the launch of the contest to the submission deadline, interested applicants had 4
weeks to submit their designs. When the contest deadline arrived, there were 11
submissions from 6 different students.
The next step began the review process; the Fashion Business students reviewed all
submissions to determine if the contest requirements were met; incomplete submissions
were immediately eliminated. The students reviewed each submission individually then
ranked the design submissions based on the needs of their client, Re:new. Then, as a class,
each submission was critiqued from professionalism to content to functionality, making
recommendations for the best fit for Re:new’s Fall 2014 collection.
During the next class period, the students presented their findings to the Re:new
representatives; the Re:new team provided additional feedback based on material costs,
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artisan skill-sets, and existing customer feedback to determine the feasibility of each
design submission.
Based on the group discussion, both Re:new and the class agreed on the winning
design: a 3-in-1 tote submitted by a junior Fashion Design student. The bag can be utilized
as either a tote or a backpack, which was appealing to a younger demographic. Re:new felt
it was an innovative design that filled a void in their existing product line. The students
responded favorably to the functionality and versatility of the design. See Figure 2.
The final step was for the Fashion Business students to follow-up with each applicant,
thanking them for their submission and letting them know the results. In addition to
content determined by the class, the follow-up email was also personalized for each
student and each design, letting the designer know the strengths as well as areas for
improvement. This follow-up was important for the design students as “the aim of
feedback is to facilitate learning by providing the best possible information to the student
through identifying and explaining elements of creativity that apply to a particular process
or product”; the winning design was selected as part of a business decision for Re:new.
The student who submitted the winning design was invited to Re:new’s facilities during
Summer 2014 to help the artisans create a pattern, choose the fabrics and finishes, and
prepare the bag for the Fall 2014 collection. This allowed her to see how her design was
taken from paper to production, playing a role in the problem-solving throughout the
process. See Figure 3.
The Nam-Yoo bag, meaning 2-ways in Burmese, was launched as part of the Fall 2014
collection and was well-received by the Re:new customer base; it is now a staple in
Re:new’s product line.
An unforeseen challenge that resulted from the design challenge is how labor intensive
the Nam-Yoo bag is. In planning for future design contests, an important lesson learned
from this design challenge was how long it takes an artisan to create the bag. When the
contest is offered again, this will be an added component in the contest guidelines: the bag
should take the artisans less than 45 minutes to sew. Currently, the advanced artisans
spend 4 hours on the Nam-Yoo bag.

Conclusion
Students were active participants throughout the entire process, from contest
conception to choosing the winning design and assisting in the production process.
Students were able to see the direct impact their work had on improving the lives of others
in the community. Because of the increased sales and popularity of the Nam-Yoo bag, the
artisans were given more hours to work, thus increasing the income they provided to their
families as well as increasing their skill-sets to include new styles of bags.
The students were able to see the winning design on retail shelves as well as the
process it took to get there. Their work was marketed through Re:new’s social media, press
releases and special events. This interdisciplinary project reflected scenarios in the industry
as students relied on their peers as each part of the project was completed. Students did
not work solely within their own discipline as they utilized resources across the college,
both human and physical, in order to execute their assignment.
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Figure 1

Chosen design from the Graphic Design group to represent the contest. Source: Tess
Emmert.

Figure 2

Winning contest submission. Source: Hannah Linder Contest Submission

Figure 3

Fashion Design student Hannah Linder woks alongside Artisans Za Lian and Fama to bring
the Nam-Yoo bag to production. Source: Renewproject.org

797

KATE SCHAEFER

Because of the accessibility of students and faculty, the students experienced less
frustration and uncertainty as they were able to use their peers for support and resources.
Students felt like they had an extensive network to reach out to as barriers, physical or
psychological, had been eliminated. Both design and business students expressed a
stronger understanding of the needs of the client based on the collaborative experience.
Throughout the semester, students were tasked to provide a solution to a business
challenge faced by a local non-profit; their proposed solution was student engagement
through a campus design contest. Students were engaged in an active learning
environment as they were responsible for leading discussions and making decisions that
would further the goals established by the class. It was important to establish an
environment that was conducive to peer-to-peer learning as “students are often better
able to reflect on and explore ideas when the presence and authority of a staff member do
not influence them” (Boud, Cohen & Sampson, 2001).
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Future Scenario Building and Youths’ Civic Insights

Introduction
Increased civic insight and ethical perspectives are seen as important elements in
education. For many years, UNESCO has advocated the idea of citizenship education, which
it describes as educating children from an early age to become clear thinking, enlightened
citizens who participate in decisions of importance to society (UNESCO, 2010). Digranes
and Fauske (2010) describe the term reflective citizen as a citizen who is capable of
promoting a sustainable future through choices and actions. Design is increasingly seen as
a tool or a way of thinking that can contribute to significant changes (European
Commission 2012).
In Norway, where this study was undertaken, design is one of the main areas in art and
crafts, a compulsory subject in primary and lower secondary education (KD & Udir 2006).
The area focuses on citizenship in terms of understanding sustainable development and
design as an integrated part of our lives. Both design thinking as a more generic exercise of
problem solving and reflection and design as the production of products and artefacts are
included. The goal of this education is design in the understanding of Papanek as changing
something—processes or products—to a more positive outcome, either changes that take
place outside in the physical world or inside humans as reflective choice making. In this
framework, we will discuss how design thinking and designing in general education can
contribute to empowerment, democracy, and thus, reflective citizens. This study considers
whether future scenario building in design education can serve to increase students’ civic
insights regarding sustainable development.

General design education: from charismatic art to social
responsibility
In the 2006 curriculum for Norwegian general education (KD & Udir, 2006), the idea of
informed general education regarding sustainable development is a large part of the
subject Art and Crafts. It reintroduces the concepts and issues relating to citizenship and a
joint individual and societal responsibility for the environment that were found in the preWWII drawing and crafts curricula (Digranes, 2009; Nielsen, 2009). The romantic view of
art and design in general education that dominated practice in the 70s and 80s, where they
were seen as simply a “creativity break in between”, “personal growth” or only as a
“possibility of enjoyment in a theory-dominated school” is no longer compatible with the
new visions for the subject. When education is arranged uniquely with an individual focus
and based on a specific individual’s situation and experience as well as the individual’s
sense security, and when self-realisation sets the parameters, it comes at the expense of
subject-matter knowledge (Skarpenes, 2004). This, together with the misinterpretation of
democracy as being solely individually oriented, is problematic as the reflexive critique of
being part of the society that constitutes the democracy is lost (Digranes, 2009). The
concept is stretched too far and the idea of education as a tool for social justice and
participation for all (Freire, 1970) is lost in the consideration of individual rights.
However, design in the new curriculum relies on ideas of usefulness, lasting products,
democratic participation and social responsibility through a local focus on global
sustainability. The restoration of the slojd/design quality ideals of the past, such as tangible
values within materials, sustainable lasting objects as the end result and workmanship and
innovation in solutions, is visible within white papers and curricula from the mid-90s and
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onward. The Norwegian Principles for Education, written for primary and secondary
schools (6-18 years) with the 2006 curriculum, stated that the schools mandate is to
‘stimulate the students and apprentices in their personal development and identity,
towards developing ethical, social and cultural competence and ability to understand
democracy and democratic participation’ (KD & Udir, 2006).
The restoration of knowledge-based design education rather than a charismatic focus
on child art promotes a focus on providing design education to create future reflective
citizens through general education. Alastair Fuad-Luke (2009) sees the role of designers as
an opportunity to change society, and he states that design can be used as a tool for
activism. He describes this design activism as creating a counter-narrative that seeks to
create and balance positive social, institutional, environmental and economic change. This
counter-narrative can be created through fantasy, practice and a design way of thinking.
According to Fuad-Luke, design activism can also create a change in the activist
him/herself. In this understanding of what design knowledge can be, we see design as an
opportunity to actively change society for the better, either through fantasy, design
practice or design thinking. This paper explores how future scenario building used as a tool
in design education can potentially provide a basis for possible societal changes.

Research framework, strategy and method
The following research question is addressed in this project: Can working with future
scenario building, taken from industrial and product design, contribute to meeting society’s
demand for empowerment and reflective citizenship? The school project ‘Build Your Own
Future’ was conducted with a Norwegian 7th grade class in the fall of 2013. Over the
course of two weeks, the students worked with six main tasks. The work resulted in written
and visual descriptions of society in the year 2043. The tasks consisted of interviews with
elders, completing surveys about society today and in the past, information
gathering/context research, future scenario development, a collage presentation, design
specification development and design development and drawing. The development of the
school project was based on an understanding of future scenario building as a four-phase
process: 1. Finding a focus area. 2. Identifying and describing driving forces. 3.
Development of the scenario. 4. Presentation of the scenario (Ringvold, 2014).
The scenario was the setting for a future product designed by the student. The school
project mainly took place during the art and design classes, but the project was multidisciplinary and also included the opportunity to work with competences in science and
Norwegian classes. The students’ work and the research interviews with the students form
the empirical basis for this study. In the interpretation of the empirical material, several
types of learning and insights that can contribute to answering the research question were
identified.

Future scenario building
The term ‘future scenario building’ within design can be understood as a working
method that describes a possible future, as well as how this work can provide fertile
grounds for innovative and challenging design processes. In the professional design
context, it is not the scenario itself that is the goal but rather the design process that
follows afterwards (Willis, 2005). The scenarios are often a narrative, and they follow a
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certain approach or form. Future scenarios can help designers to avoid excessively
favouring the present (Thorpe, 2007). Through the use of scenarios, designers can free
themselves from the idea of what a product is. Scenarios can be seen as an important tool
in creating a better relation between products and user needs (Willis, 2005). If designers
focus more on user needs and detach themselves from existing technologies, they might
create possible solutions that are more closely linked to these needs. A specific example is
the car. A person does not necessarily need a steel structure with an internal combustion
engine and four wheels; he/she needs a method to get from A to B.
Scenarios and design can also be seen as having common qualities. They are both
future directed and are attempts at prefiguration (Willis, 2005). In light of Willis, we see
future scenarios as pre-figurative thought exercises that are similar to design, that is,
having an idea about how something should be and actualising it. Through exercises and
tools like future scenarios, students can practice pre-figurative thinking and actualising
design. In a teaching situation where students get to work with future scenario building,
opportunities to see products in a larger context might facilitate a greater understanding of
topics such as consumption and environmental impact. We question whether this
approach can provide the students an opportunity to see the challenges and problems
within an overall context and whether it can prevent the alienation of issues and topics
such as sustainability.

Critical realism and action research
The research framework for this study and paper is critical realism (CR). CR sees
causality as generative mechanisms, and the objective of scientific research should be to
describe these mechanisms of causality (Næss, 2012). In CR, reality consists of different
strata (layers) where new causal powers and qualities develop with each layers emergens
with lower levels (Næss, 2012, p. 5). The different layers can be connected to phenomena
within different fields of knowledge (i.e. physics, biology, economy or sociology). Through
this interaction, causal powers emerge from different layers. Causality does not exclude or
distance the explanations for hermeneutical understanding, but rather it points to
structures that will influence the causality at different strata.
The objective of this study was to describe the mechanisms and phenomena that could
manifest when teaching with future scenario building as an approach. In CR, the
relationship between structures and actors is seen as important. These have certain
qualities and causal powers that influence each other. The acknowledgment of causal
powers does not exclude human motives and reasons for acting. Causal mechanisms can
also include individual attitudes and knowledge (Næss, 2012), which in turn can influence
structures, i.e. traditions, consumption patterns or policies. The study aims to gain
knowledge of how future scenario building with students can contribute to their insight
into societal challenges and to determine whether design education can influence
students’ readiness for participation and citizenship.
A CTION RESEARCH
The research strategy used in this study was action research. Action research is a
method to improve practice and produce evidence on how such practice can be improved
(McNiff, 2013). Through the collection of empirical data, analysis and discussion, we
wanted to show how scenario building can contribute to the possible content and
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development of design education. The data gathered through the study included
participatory observation notes/photos/audiotapes, qualitative research interviews and
the students’ scenario work. CR sees informants as social actors interacting with society on
different levels. In this understanding, we saw the scenarios as narrative expressions that
together with interviews could provide valuable information about the students’ attitudes,
regarding their work on the school project.
Within the framework of action research, one of the authors acted as teacherresearcher during the two-week period that the school project lasted, together with the
teachers that the students normally had. The teacher-researcher has experience and a
background in teaching and as a design professional and did not have any prior knowledge
or connection to the school or any of the students or teachers involved in the project. To
gather data from observation, the classes were audiotaped, notes were made and
photographs were taken. Student work was photographed, and interviews were
audiotaped and transferred into typed text. The student interviews were organised in
several focus groups, each consisting of three students. The research followed the ethical
regulations of individual and parental consents.

Narratives of the future
The work of 12 of the students formed part of the empirical data for the study. It
consists of collages of the scenarios and product drawings with descriptions integrated into
the sketches. They were created during the design process, which followed the scenario
development phase.

Figure 1: Collage and product drawing from a 12-year-old student

We chose to see the collected data as narratives of the future. The students told stories
of the future through collages, written texts and product drawings. Narrative analysis was
therefore used to isolate some of the dominant stories told throughout the classroom. In
the analysis, what the students highlighted as the important driving forces in society that
would contribute to or deter a better future was the main focus. We isolated how they
described and displayed awareness of political agendas and actions, legislative structures
and private responsibilities. This showed in their interactions with other generations,
institutions and interests as they started their scenario developments. In CR, actors
position themselves with regard to structures that define their everyday lives, and in this
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analysis, we therefore chose to identify some narratives of positioning that became
evident in the data.

Narratives of positioning
Through the project, we questioned whether the development of critical reflection in
terms of shaping the future and their own part in could be a way to ensure an empowered
youth. To promote reflective citizens for the future, we found it interesting to focus on
knowledge resources, values and attitudes. The narratives of positioning that we
constructed from the empirical data tell of how the project ‘Build Your Own Future’ led to
some changes in these areas. In the study, the students expressed and displayed
knowledge and insights into topics such as the environment and technology. They showed
a practical knowledge of and willingness to shape the future, make decisions, change
situations and solve problems. They shared reflections about their own lives and societal
challenges using knowledge and insights actualised through working with future scenario
building.

Insight to the challenges of today and tomorrow
Through the tasks in the project, the students worked with some of the challenges we
face as a society. In the interviews with the students, the conversations often developed
into discussions about environmental problems and the possibility and ability of humans to
solve them. In their scenarios, most of the students told of a future with a very positive
environmental and health situation. In these positive scenarios, this was described as a
result of human ability to change, or technological revolutionary developments. These
descriptions can be seen as a wish for a future where society has solved one of the greatest
global challenges.
E NVIRONMENT
Many of the students showed through their work examples of knowledge and insight
into how the climate crisis can be solved, either through a change in attitudes or political
decisions. The students told stories about a world where the environmental threat had
consequences for how we live, from individual lifestyles to global policies. In our view, the
students showed in these descriptions an understanding of the consequences of today’s
consumption patterns and highlighted the choices and actions they think humankind
should take. A solution to an individually identified environmental challenge was also
included in one of the student’s product designs:
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Figure 2: Product drawing from student I: ‘Cloud Bed’

In general, the students portrayed a very positive picture of the future in environmental
terms. ‘The Cloud Bed is a bed that is good for your body. It massages, has a built-in
hologram servant, burns off excess calories, has a built-in duvet and pillow, perfect
temperature, promises no nightmares, comes in different colours, can be shaped by itself
and is a member of the photosynthesis. It also reduces the chances of becoming ill’
(Student I in the product description). The positive situation was described as a result of
changes that humans had made, either political regulations or consumer choices.
Another student describes humankind’s new environmental activism and love for
animals:
‘Everyone on earth was for a while afraid of global warming, so they did everything
they could to stop it. People are REALLY, REALLY concerned about nature and love all
the animals that live there. Almost everyone has a pet (because we got rid of allergies).
And we try to get environmentally friendly solutions for EVERYTHING!’ (Student C in the
scenario description).

Figure 3: Collage from student C

Though most students portrayed a very positive image of the future, some students
also raised serious concerns about how things will turn out:
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‘If the polar ice cap melt, where will the polar bears live? Maybe we humans will make
the polar bears extinct with all our garbage. Maybe there will be tsunamis and floods?
More than we are used to. Nobody knows. What if the forests disappear? What do we do
then? Then it will be harder for us to live and the air will be bad’ (student G in the scenario
description).
The project work seemed to be a good arena for thoughts, reflections and also dialogue
between the students concerning the environment. Reflection and dialogue can contribute
to possible changes in knowledge and attitudes. This was seen when, as part of the project,
the students watched the film Wall-E. Some of the students expressed during the
interviews how the project work changed their view of the film and its message about
consumption and the environmental challenges humanity faces:
Student E: I’ve seen the film Wall-E before, but then I only thought, ‘It’s a cartoon; the
world goes under and everyone is fat’. I didn’t think much about it then.
Student D: I didn’t think about how earth would look like if we continue the way are
going now.
Student E: I thought, ‘It’s not going to happen with us humans. We are better than
that’. But we are not.
Student F: I didn’t think much about it the first time I saw it. Now that I get all this down
on paper, I think it’s much more important than that.
T ECHNOLOGY
Many of the students described futures where new forms of energy and technological
inventions play a vital role in society and in solving environmental problems. The scenarios
contained imaginative solutions using a wide variety of renewable resources and new ways
of capturing and storing energy. The forms of energy described included magnetism, solar
energy, lightning power, thunder power, hydropower, saline power, bio gas, cloud energy,
liquid electricity, sound energy and wind power. Through the focus on alternative forms of
energy, the students showed insight to the scarcity of natural resources. They described
how society demands energy use, but that the use of finite resources is the reason for the
climate challenges we face. In the research interviews, the students voiced a wish to create
a future where the use of energy sources differs from the existing situation: ‘I wanted it to
be environmentally friendly. I didn’t want to use the same energy sources we use today. I
didn’t want to use oil and gas. I wanted to use more environmentally friendly ones’
(student E in the research interview).
Through actively imagining alternative, non-existing solutions to a problem, the project
work provided the students with an opportunity to exercise an important design
competence: design intelligence. Nigel Cross defines design intelligence not as finding an
existing solution or goal but rather creating new solutions to a problem (Cross, 2011).
Through the project, the students worked actively on solutions to some of the biggest
challenges for society today. In light of this, can the project work be compared to
empowerment and the problem-posing educational concept advocated by Paulo Freire,
and does this design competence contribute to the students’ ability to make choices and
actively influence and change their own and others’ civic and social situations?
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H EALTH AND NUTRITION
Many of the students described futures dominated by nutritious diets and plenty of
exercise, all of which makes humans very happy: ‘We exercise, live healthy, and we enjoy
it. Because if you actually try to taste healthy food, which is well made, it actually tastes
good. 57% of all the food we eat during a week is fish, 10% other types of meat, and 33%
vegetables. And we love the healthy food we eat’ (student C in the scenario description).
Through the descriptions, the students seem to be advocating for a future where health
consciousness and knowledge about health and nutrition contribute to an increased
quality of life. This optimistic description of the future was also visible in the collage
presentations (figure 4). Students I and C both chose to visually compare a tired and sick
present and a happy, healthy future.

Figure 4. Sick – Healthy & Happy – Broken Hearted

The students also described how medicine and new medical developments, knowledge
and inventions will do wonders for the public health: ‘The doctors are the best you can get,
and researchers have tested many things and have found many good solutions to
problematic diseases that we would otherwise die from without the help from doctors and
researchers’ (student C in the scenario description). Student L tells a story about a world
where a new medicine changes the world dramatically:
‘We will not be very sick in the year 2043 because there will be a medicine, so you will not be so ill
very often. For the medicine to work, you need to take an injection every five years. The children get
the injection at school, and the grown-ups get it at work or at the hospital. In 2043, we will live long
and healthy because we eat healthy and we exercise more’ (student L in the scenario description).

Many of the descriptions from the children might seem exaggerated, but it can be
argued that the medical developments of the last 50 years have been revolutionary. In our
view, the students show insight into society and display knowledge of what is needed for
future changes to happen—be it through research and medical developments, as
described by student C, or through vaccination programs and increased knowledge about
exercise and nutrition, as described by student L.
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Shaping the unknown
Through the school project ‘Build You Own Future’, the students constructed future
worlds in written and visual presentations and designed products set in those scenarios.
Many of the students expressed a joy connected to being able to shape the future: ‘It was
fun to think for yourself and hoping how the future becomes and how you want it to be […]
It was fun to make inventions, and thinking how to make them’ (student A in the research
interview). Student A describes happiness in thinking about the future, working with his
own hopes and wishes and describing and thinking about how this future can be
materialised, both in the scenario and in the product design. In our view, the student
reflected on his own future by shaping the unknown in the scenario descriptions and by
visualising and thinking out solutions in the design work.
Students F and E emphasised the importance of there not being any right or wrong way
of completing the project and in being able to decide what the future might look like. They
expressed joy in shaping the scenarios and making their own decisions:
Student F: ‘What I liked about the project was that there wasn’t…that you said that
there wasn’t any wrong way of doing it. That we could imagine 2043 the way we
wanted to. That there wasn’t any wrong way’
Student E: ‘Yes, it wouldn’t be nice if we had a teacher that said do this and this, and
you need this and this invention’
Student F: ‘It’s better in a way when we can get everything out. Our views. Everything
you think should be. That there is no wrong in it’

Figure 5: Product drawing

In light of this, we see the project as an opportunity for the students to reflect on and
demonstrate their ethical standpoints and their own ethical choices, as well as what
society should be like, what is important and what the right choices are for a better future.
It seemed that the future scenario work was an exercise in pre-figurative thought, as
described by Anne Marie Willis (2005), that is, having an idea about how something should
be and actualising it. This design competence and pre-figurative thought perhaps
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contributed to the students’ ability to express their own views and their ethical
standpoints. By visualising and shaping the future, it might have been easier for the
students to visualise the consequences of the choices they made.
When asked what they had learned by working with this project, student I expressed
that she had learned to use her imagination in combination with research: ‘[…] I have
learned to use my imagination and see and find out things’ (student I in the research
interview). In a critical realistic perspective, one can see this statement as a description of
the interactions between an actor/student and structure/society. She describes how she
has learned to use her imagination, see/observe and gain new knowledge through the
project work. We see these three actions/exercises as central to an understanding of what
design competence can be: 1) To observe and research, 2) identify problems, and 3)
through imagination get ideas and visualise new solutions and possibilities.

Looking back to look forward
As part of the process of working with future scenarios, it is desirable to detect the
major driving forces in society. In his article “How to Build Scenarios”, Lawrence Wilkinson
(2009) stated that these major driving forces move the future in one direction and that by
making visible these forces, one makes better decisions today. Driving forces can be
understood as both internal and external. Internal forces can be knowledge and attitudes.
External forces can be technological, economic or natural. Examples include globalisation,
increased greenhouse effect or increased longevity. Through self-uncovering drivers and
seeing them in a local context, the students can get an understanding of the challenges we
as a society face.
As part of the project, the students were to interview their parents or other members
of previous generations. The aim of this task was for the students to detect trends and/or
changes in the way we used to live compared to today when it comes to energy use,
consumerism, health, technology and transportation. The objective here was that this
would help to prepare the students for the idea and scenario building that would follow.
Student I described how the work helped her to see new historical perspectives: ‘You learn
how society is today compared to how it can be in the future. And how it’s been. And it’s
really exciting and really creative. It’s fun. It made me think about how the world is today
and how it can be, and the differences of how it can be in the future’ (student I in the
research interview). Student C expressed how this project can contribute to the students’
perceptions of the past and the future and how this can help their reflection about present
challenges: ‘You learned about how things where then. You realised that it’s changed a lot
since then. You might get more open about what can happen in the future if you don’t care
about nature now’ (student c in the research interview).
By working on such a project, and through thinking about the future, the students also
had the opportunity to think about the consequences of choices, actions and events that
take place. It is possible the climate threat does not engage the media, politicians and the
public to a great extent because its consequences are not yet clear and present in the daily
lives of most people. Perhaps we do not see clearly enough the consequences of an
increased greenhouse effect. Based on what the students in the project expressed in the
interviews, it seems that these consequences became more visible through working with
the project.
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The student descriptions of the world in 2043 differed, though there were also
similarities. That there are different ways to look at the future was something the students
pointed out as a learning outcome: ‘That there are many different ways to imagine 2043.
That is something I’ve learned. Then we can picture that 2043 can be a year that can be
really good or really bad’ (student D in the research interview). Another student expressed:
‘Everyone has their sides in a way. Everyone sees things from another side. I doubt it that
everyone sees it from the same side all the time’ (student F in the research interview). This
reflection about different perspectives and views expresses an increased understanding of
society and the future as something that can be shaped and changed in differently.

Empowerment and participation
In the research interviews, many of the students mentioned that the project had given
them the opportunity to think about their own future and what they can do to influence
society. Through creating scenarios, it became more evident for the students what needs
to be done to create societal change. Choices, actions and consequences were being
visualised, and in some instances, the students let the driving forces that they had
identified be played out. But they also stopped driving forces through choices made, such
as a decrease in the greenhouse effect through changes in policies and consumer
behaviours.
Through the work, the students had to make their own decisions, something many of
the students said that they appreciated. Student A expressed appreciation for being able to
control the work: ‘It was fun to think for yourself and how you want it to be’ (student A in
the research interview). His own ability to influence societal change was voiced in these
words: ‘You can try to if you work really hard; you can when you get older. I can try to
become a scientist and I can try to find out more environmentally friendly things. For cars,
and that we try to find new things instead of things that pollute’ (student A in the research
interview). The student tells about a concrete way to change the world for the better. In
light of this, he perceives society and the world as something that can be changed. Other
students voiced a desire to change the world but also saw obstacles to this: ‘I want to
change things, but it’s difficult, because we can’t control the whole world’ (student F in the
research interview). The students expressed that it is important to influence decisions, but
they acknowledge that they cannot dictate the actions and behaviours of others.

Meeting the challenges of tomorrow
In the project, the students showed engagement with one of the biggest challenges of
our time: the climate threat. In several of the scenarios, the students described how a
better tomorrow was created through knowledge, changed values, legislation and
technology. UNESCO describes citizenship education as education that contributes to
reflective and critical people who participate in decisions that are important to society
(UNESCO, 2010). The students stated that working on the project gave them insights into
the challenges society will face, and we read this as an indicator of increased awareness
regarding their role as citizens. The teacher stated that ‘The students developed a
thorough insight into driving forces and what these do. It also became clear to them the
challenges we will face in 2043’ (Teacher 1).
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Societal knowledge as a contribution to citizenship and
empowerment
The article “The Reflective Citizen – General Design Education for a Sustainable Future”
claims that a goal in design education is for the students to become ‘[...] a reflective citizen
that is capable of promoting a sustainable future through choices and action’ (Digranes &
Fauske, 2010, p. 367). The choices and actions in future scenario building can be read as
statements regarding the creation of a sustainable society. The students’ hope for a
sustainable future and how to get there is clearly conveyed. How can we say that this
contributed to reflective citizenship? Arne Johan Vetlesen, a Norwegian professor of
philosophy, states that children must be allowed to make a difference through their
actions and engagement in problems and that they must be allowed to ‘let the activist out’
(NRK P2, 2014).
In their stories and interviews, students D, E and F described a change in their attitude
and values by working on the project. They reflected on how they saw sci-fi cartoons of
future society differently now that they had knowledge of climate change, food
distribution and health issues. This is a small step towards what the European Design
Leadership Board requests for education; however, early awareness and knowledge of
societal challenges might make students more capable citizens in the future. Changing
habits and consumption patterns is not done overnight, and general education can be a
key factor in this. Stefano Marzano (2005) points to studies in brain research that show
how consumers are influenced by thinking of a possible future. Without going further into
this research in this paper, we ask if whether the insight that the students acquired might
be considered what is called priming memories, an awareness that makes you observant
when you meet the challenges in everyday life, and something which in the end might
influence your action towards making more ethical choices.
Buch-Hansen and Nielsen describe how actors do not exist in a structural vacuum but
can influence the structures around them (Buch-Hansen & Nielsen, 2005). Actors can be
influenced by phenomena and structures, but social interaction and collaboration is
necessary to change existing structures. One of the aims of education is to give students
the tools to interact and collaborate with regard to certain phenomena in such a way as to
change existing structures to new ones and change the future into a more sustainable one.
Future scenarios can provide some basic knowledge of the driving forces and
consequences of today’s consumer choices, and as such, can make for a more reflective
attitude towards future actions.
Paolo Freire (1970) describes how problem-oriented education can provide the basis
for developing empowerment. Can future scenario building with students be seen as
problem-oriented education? Freire claims that education has to provide a steady
unveiling of reality. By identifying the driving forces, structures and values that steer our
choices, students will unveil the challenges that must be addressed in the future, and as
such, they can be seen as moving down a path towards empowerment. According to our
findings, by addressing real life questions, students are more likely to feel an obligation to
solve the challenges and problems perceived. The real life problem approach, rather than a
theoretical problem of right and wrong, provided an avenue for the students to research
driving forces and structures. The answers the students then provided were based on a
specific context and gave rise to new questions and problems, and as such, created a new
level of understanding and involvement.
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Shaping the unknown: design literacy for the future
This approach to problem-oriented understanding also lead to another narrative in the
interviews: the joy of creating something unknown, either through creating ‘a new society’
or a product to go with it. Nigel Cross claims that a good designer has a unique way of
thinking: ‘Rather than solving merely “the problem as given” they apply their intelligence
to the wider context and suggest imaginative apposite solutions that resolve conflicts and
uncertainties’. (Cross, 2011, p. 136). In our view, this description of design thinking can be
compared to the process the students went through in their scenarios. They created
imaginative descriptions of the future, and many of the scenarios contained solutions to
major societal changes. Perhaps this work can be seen as a training exercise in design
thinking, as described by Cross, identifying problems and creating and exploring new and
alternative solutions. Some students chose to include these in their final product design,
like student I, who designed a cloud bed fuelled by photosynthesis.
Why should these forms of knowledge and capabilities be a part of general education?
Vetlesen (NRK P2, 2014) stresses that we are morally obligated to give children a chance to
face the challenges of tomorrow. To create the necessary societal changes, the ability to
envision and create new solutions is important, regardless of whether one is designer or
not. In the article “User Participation – Real Influence or Hostage Taking?”, Digranes and
Fauske (2007) claim that general design education can be seen as contributing to the
democratic perspective as knowledge regarding the quality and longevity of products
might counter the development of a society with too much waste. Educating future
consumers is also a moral and ethical obligation and a step towards empowerment for
those who will ultimately inherit the sustainability problems now created. In our view, the
project “Build Your Own Future” gave the students an opportunity to see solutions and
products in a wider ethical context, and thus, a wider societal context.
Anne Marie Willis (2005) compares future scenario building with design as they are
both pre-figurative thought exercises. We saw in the students’ work how this pre-figurative
thought process stimulated them towards seeking new solutions and giving shape to
something as yet unknown to them. This competence is seen as a fundamental human
capacity and the basis for all design, not just professional design practice (Willis, 2005).
Through general design education, this important capacity can be fostered in the coming
generations. Liv Merete Nielsen states that visualising ideas and solutions not yet
articulated presupposes a competence to visualise these ideas. It does not happen
naturally (Nielsen, 2013).
Alastair Fuad-Luke’s definition of design—‘Design is the act of deliberately moving from
an existing situation to a preferred one by professional designers or others applying design
knowingly or unknowingly’ (Fuad-Luke, 2009, p. 7)—places future scenario building within
the field. The students used the design thinking and design tools given to create
imaginative descriptions of utopian futures, futures they hope for. We see this as a
stepping stone towards providing students with awareness of existing structures and a
critical approach to driving forces and possible change. If students can reflect critically on
their own position and influence, their choices will be based on values and knowledge
rather than trends and serendipity. The future depends on how the next generation faces
the challenges we know are coming and the tools we give them to shape it.

813

RINGVOLD & DIGRANES

References
Buch-Hansen, H., & Nielsen, P. (2005). Kritisk realisme. Frederiksberg: Roskilde
Universitetsforlag.
Cross, N. (2011). Design thinking. Oxford: Berg.
Digranes, I. (2009). Den Kulturelle Skulesekken. Narratives and myths of educational
practice in DKS projects within the subject Art and crafts (Doctoral dissertation).
Retrieved from ADORA http://hdl.handle.net/11250/93039
Digranes, I.& Fauske, L. B. (2010). The reflective citizen – General design education for a
sustainable future. In C. Boks, C. MvMahon, W. Ion, & B. Parkinson (Eds.), When design
education and design research meet... The 12th International Conference on Engineering
and Product Design Education (pp. 364-369). Glasgow: The Design Society.
European Commission. (2012). Design for growth & prosperity. Report and
recommendations of the European Design Leadership Board. In M. Thomson, Design
Connect, & T. Koskinen (Eds.), European design innovation initiative. Helsinki: Aalto
University.
Freire, P. (1970). Pedagogy of the oppressed. New York: Seabury Press.
Fuad-Luke, A. (2009). Design activism. Beautiful strangeness for a sustainable world.
London: Earthscan.
Kunnskapsdepartementet & Utdanningsdirektoratet. (2006). Læreplanverket for
Kunnskapsløftet (p. 232). Retrieved from http://www.udir.no/Lareplaner/
Marzano, S. (2005). Past tense, future sense. Competing through creativity: 80 years of
design at Philips. Amsterdam: BIS Publishers.
McNiff, J. (2013). Action research. Principles and practice (3 ed.). Oxon: Routledge.
Nielsen, L. M. (2009). Fagdidaktikk for kunst og håndverk i går, i dag, i morgen. Oslo:
Universitetsforl.
Nielsen, L. M. (2013). Visualising ideas: A camera is not enough. In J. B. Reitan, P. Lloyd, E.
Bohemia, L. M. Nielsen, I. Digranes, & E. Lutnæs (Eds.), Design learning for tomorrow.
Design education from kindergarten to PhD. Proceedings of the 2nd International
Conference for Design Education Researchers: 14-17 May 2013, Oslo, Norway (pp. 20802089). Oslo: ABM media.
Nielsen, L. M., & Digranes, I. (2007). User participation - Real influence or hostage taking. In
Bohemia, Hilton, MacMahon, & Clarke (Eds.), Shaping the future? The 9th International
Conference on Engineering and Product Design Education. The School of Design at
Northumbria University, Newcastle upon Tyne: Basildon: Hadleys Ltd.
NRK P2 (Writer). (January 25, 2014). Verdibørsen [Radio].
http://radio.nrk.no/serie/verdiboersen/mktr04000414/25-01-2014
Næss, P. (2012). Kritisk realisme og byplanforskning. FORMakademisk, 5(2), 1-17.
Ringvold, T. A. (2014). Bygg din egen fremtid. Fremtidsscenariobygging i faget kunst og
håndverk. (Master thesis), Retrieved form ODA http://hdl.handle.net/10642/2114.
Skarpenes, O. (2004). Kunnskapens legitimering: en studie av to reformer og tre fag i
videregående skole. Bergen: Sosiologisk institutt Universitetet i Bergen.
Thorpe, A. (2007). The designers atlas of sustainability. Washington D.C.: Island Press.
UNESCO. (2010). Citizenship education for the 21st century. What is meant by citizenship
education? Geneva: UNESCO
814

Future Scenario Building and Youths’ Civic Insights

Willis, A.-M. (2005). Editorial: scenarios, futures and design. Design Philosophy Papers,
2005(1).

815

This page is intentionally left blank.

— Chapter 4. —
Systems Thinking
and
Ecological Urbanism

This page is intentionally left blank.

Integrating Fantasy Into the Creative Process
Raffaella PERRONE
ELISAVA Escola Superior de Disseny i Enginyeria de Barcelona, Universitat Pompeu Fabra
*rperrone@elisava.net

Abstract: The purpose of this paper is to highlight factors that play a role in
defining students’ creativity, with a special emphasis on the relationship between
fantasy and creativity. Fantasy plays a central role in construction of a creative
idea, but this topic generally has received only limited attention and has not been
embedded in theoretical studies as a research subject in relation to design. This
paper believes that fantasy interacts simultaneously with creativity in the mind,
and the main hypothesis is that the more we stimulate this fantasy the more we
nurture creativity. In order to establish the theoretical framework of this study the
concept of fantasy is defined in relation to creativity, when viewed from the
standpoint of the design discipline. Finally the paper presents two case studies in
which we have specifically worked with groups of two or three students to create
projects from a fantasy story. In both cases, the ‘fantastical’ approach facilitated
the development of individual and group creativity. The students were given total
freedom to make decisions with regard to the project.
Keywords: Creativity, fantasy, design process.
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Introduction
Between the proposed theme tracks by LearnxDesign International Conference, this
paper focuses on the Developing Systems Thinking that design schools should encourage,
motivate and investigate as methodological strategies to nurture our students’ mind and
creativity.
Our students, as future designers, will be the professionals who will shape the ‘material
culture’ of our immediate environment. How can we ask them to be innovative, excellent
communicators, control aesthetic forms, understand the complexity of human and social
behaviour, master technology, be familiar with materials and understand business if we first
do not teach them how to think?
According to French philosopher Descartes, human beings are made up of a res extensa
— the body — and a res cogitans — the mind. From an early age we train the body to learn
to walk, develop fine motor skills and exert control over all our movements — to the point
that we can become acrobats. However, very few people worry about ‘training’ their mind
to be flexible and work as an open system, beyond knowledge acquisition, memorisation
and good behaviour.
I want to underscore the need to reflect on this topic in the context of the Spanish
educational system because, at the university level, we are suffering the results of a
curriculum based on rote and behavioural learning. Currently, attention span and memory
remain two priority capabilities for classifying students. Listening patiently and remembering
carefully even today constitute the main features of the model student!
The current educational system continues to evaluate students for their learning level
and is based on evaluations that are expressed in numerical results. I think as universities we
should focus on more collaborative, dynamic and experiential learning, aimed at motivating
students to ‘know how to learn’ and not ‘getting a grade’.
In Pedagogies of the imagination (Leonard, Willis, 2008) the authors speak of a genuine
and practical alternative to overly bureaucratic educational processes that can crush
learners through a closed system of arbitrary standards and mindless testing. There is hope
that education at all levels — from elementary to professional, graduate and postcompulsory education — has the capacity to break out of these artificial constraints.
It is a fact that students — using the term very loosely, starting from when they enter
school as young children — no longer need to go to school to learn. Today, knowledge is
global and can be accessed from thousands of channels that are much more dynamic and
interesting than the traditional ‘encyclopaedic culture’. So schools must focus on the ways
people learn and on developing skills that help train the mind to process and synthesise
information and generate innovative ideas.
At a design school, the emphasis should be on ‘lateral thinking’ and/or ‘divergent
thinking’, which constantly strives to break the moulds of experience.
This paper is preliminary and speculative, and still lacks a consolidated theoretical corpus
to scientifically articulate the reflections and the cases studied so far. It is structured based
on teaching experiences in collaboration with other teachers, under my direction, but I think
we can draw some interesting conclusions, which is why I think there is reason enough to
share this teaching experience at this Congress.
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The context
In the last ten years I have taught in the first years of the Bachelor's Degree in Design —
specialised in graphic, industrial and interior design — and in the Bachelor’s Degree in
Engineering in Industrial Design. Together with my teaching team in the Projects
Department, we have focused more on teaching and training students at the stage of
preliminary thought, than the final outcome.
We have tried to experiment with many possible answers to the same question and
different ways to approach the same problem. We have especially strived to cultivate
student’s fantasy and imagination. A profession that claims to feature creativity and
‘divergent thinking’ among its key attributes should not forget about fantasy.

Figure 1. Sketches in class.

Being a mother for the last nine years has given me the opportunity to observe and
experience the stages and processes of early learning, and this experience has awoken in me
much curiosity about the origin of expressive and creative thinking. How does a person’s
cognitive ability develop? Why do children lose their ‘fantasy’ as they grow older? Are
children more creative than adults?
Reading books by Gianni Rodari to my children I began to wonder why fantasy plays such
an important role in the literary world and not in the world of design. Rodari took the time
to draft a Grammatica della fantasia (1973) to explain how to associate words and images in
order to write a story. So, my questions are: Why has fantasy become the ‘poor cousin’ of
creativity in the design world? Why have many authors failed to address fantasy when
researching links with creativity in the mind of the designer?
There is a significant and historical theoretical corpus that attempts to explain cognitive
development in pre-school and school age children (Piaget, 1967). And there are many other
authors that focus on studying and explaining perception, memory and language learning
mechanisms since childhood.
Among them, an author I find especially interesting is Lev Vygotskij. In his studies on the
development of psychological thought (1931) and the relationship between thought and
language (1934), he proved that language, the par excellence tool of social relations,
develops into the instrument for internal psychological organisation as children grow and
progressively mature into verbal thought.
There are also many studies focusing on how children develop creativity, focusing
specifically on the relationship between art expressions at various ages (Parini 2001,
Matthews 1999). Vygotskij himself in Imagination and creativity in childhood, first published
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in 1930, examines the start and development of children's imagination. The book centres on
the idea that imagination is a vital and necessary cognitive function. He explores how this
function is displayed when children draw, write or act in plays.

From creativity to fantasy
Attention and interest towards creativity have grown exponentially over the last 40 years,
and the very term ‘creativity’ has entered our everyday language to describe any field,
taking on connotations that sometimes make it synonymous with productivity, invention or
fantasy. Alberto Melucci (1994) explains that in the boom of social discourse on creativity,
three circumstances converge that have provided the cultural context for such an extensive
assimilation of the term. Firstly for the growing interest from cognitive psychology; secondly
because psycho-social interest has focused on strengthening the relationship between
creativity and excellence in the artistic and scientific fields, and finally due to the
functionalist interest that has focused on applying creativity to decision making, especially at
the organizational level in management and communication.
In recent years, theoretical approaches to ‘creativity’ and the creative process have been
proposed and have started to be implemented in academic curricula, or as working methods
(co-creation). Creativity, thus, has become a focus area for research, with major implications
for the design discipline.
I believe that creativity interacts simultaneously with fantasy, imagination or invention in
the mind, but this topic generally has received only limited attention and has not been
embedded in theoretical studies as a research subject in relation to design.
In order to delimit the theoretical framework of this study, I will define the concepts of
fantasy and imagination related to the design discipline.

Defining fantasy and imagination
For a long time the term ‘imagination’ has overlapped with ‘fantasy’, and only recently in
the history of thought have the two synonymous words been used in different ways.
Christian Wolff, in the Psychologia empirica (1732) defines imagination, as the ‘faculty of
producing the perception of what is sensibly absent’, and fantasy, as a facultas fingendi
which consists of ‘producing the image of something that has never been perceived by the
senses by dividing and composing images.’
This distinction also appears in Kant’s Critique of Pure Reason (1781), which defines a
clear difference between reproductive imagination, ‘subjected to empirical laws of
association’ and productive imagination, stemming ‘from simple spontaneity’ as ‘an effect of
the intellect on sensitivity and in its first application to objects of possible intuition’ thus
getting very close to the idea of fantasy.
But the definitive distinction between reproductive imagination and creative imagination
— or fantasy — as a faculty that underlies the concept of ‘genius’ was made by G.W.F. Hegel
(Phenomenology of Spirit, 1807). Thus clearly separated and prioritised, the two terms
served to justify the difference between the poet (the artist), capable of ‘fantastic’ and
creative thinking, and the common man capable only of a reproductive imagination useful
for practical issues. When the common man is hungry he can only think of a table and when
he is tired can only think of a bed.
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In the 1900s, Jean Paul Sartre used an analysis of the imagination (L'imagination, 1936;
L'imaginaire, 1940) to support the ontological perspective on the opposition between being
and nothingness, thoughts and things. Sartre emphasises that the imagination’s content
remains exclusively in the field of consciousness so that the image loses the original
reference to the real object to the extent that it is transformed into action.
From the mid-twentieth century, the literary world takes up the baton of dealing with
fantasy. In his work, Elémire Zolla (1964) distinguishes between ‘fantasy’ as a faculty that
stems from the reality around us and ‘fantasising’, which is the power of evading the reality
around us and creating a world removed from it.
Given these premises, Bruno Munari, in his book Fantasia (1977), upholds that ‘a product
of fantasy is born from the connections that thought establishes with what is known’ (p. 29).
He distinguishes clearly between fantasy and imagination, and I shall take this classification
as the foundation of my study. Below is a definition of terms, summarised in Table 1.
Table 1

Munari’s definitions.

FANTASY

IMAGINATION

Everything that did not exist before, even if
it is impossible to realise and unreal.
This is the faculty that enables us to think
about something that does not exist, and it
implies no practical materialisation. It is the
freest faculty of all.

This is the ability to visualise ideas.
Imagination makes visible what fantasy,
creativity and invention dream up.
Imagination can visualise things that
already exist and is not necessarily
creative.

Between the 70s and 80s extensive literature is written dealing with the fantasy genre in
literature (Tzvetan, 1975) and relegates the term fantasy to that realm. Grammatica della
Fantasia (Rodari, 1973) is partly lumped into this niche, although not as much with the
intention of defining a genre or of serving as a theory of childhood imagination, but rather
with the idea of seeking strategies and mechanisms to promote ‘fantasy thinking’ in a child’s
mental and linguistic development, in the growth phase.
In Maps of the Imagination (2007), Peter Turchi posits the idea that maps help people
understand where they are in the world in the same way that literature, whether realistic or
fantastic, attempts to explain human realities. The author explores how writers and
cartographers use many of the same devices for plotting and executing their work, making
crucial decisions about what to include and what to leave out, in order to get from here to
there, without excess baggage or a confusing surplus of information. Turchi describes how
maps rely on projections in order to portray a three-dimensional world on the twodimensional flat surface of paper, which he then relates to what writers do in projecting a
literary work from the imagination onto the page.
For me, this book underpins the validity of Munari’s definition of imagination and the
comparison established by Peter Turchi between the writer and cartographer it's very
interesting to searching methodologies to develop ‘fantasy thinking’ in students and
understand the distinction between imagination and fantasy.
In order to investigate these issues, when experimenting in the classroom with students,
I have validated and visualised the Munari’s definitions not only between fantasy and
imagination, but also between creativity and invention.
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Munari’s definitions: The elastic glass
In my massive 80-student classes, over the past five years, I have asked students to
anonymously draw ‘elastic glass’ on a blank sheet of paper (it is important to make it an
anonymous activity so they feel free to ‘make mistakes’ without anybody knowing and
judging them). I give them five minutes for this exercise. The results are truly amazing and
follow a clear pattern that supports Bruno Munari’s definitions.
The product of fantasy, as well as creativity and invention, stems from the links our
minds make with what it already knows. The more you know and memorise, the more
chances you have of establishing relationships, provided you don’t let yourself be
conditioned by stereotypes and rules, because then it would only be a matter of
memorising. These relationships may be more or less free and open.
Divergent thinking should be able to continuously break the mould of experience and
provide answers ‘out of the box’ of what is encoded.
Dalí was able to dream up a liquid clock!
If I ask you to think of a car made of wood or glass, you could imagine it easily, but if I ask
you to think of a ‘liquid’ car what would you come up with?
And if I ask you to draw elastic glass?
At design universities we tend to use drawing as an expressive tool to render analytical
drawings based on observation or to envision the design of a ‘future’ object /space /
message. But we seldom ask students to draw something that they cannot see or that
cannot exist.
This is the exercise that I proposed to my students in their first year at Bachelor’s in
Design and Industrial Design Engineering in order to compare results.
Currently I have more than 500 drawings which I have classified according to repeating
patterns, and have expressed as a percentage figure.
Students’ drawings clearly illustrate what types of relationships they have formed in their
mind between ordinary elements to explain ‘elastic glass’.
However, before comparing them, Bruno Munari’s definition of creativity and invention
is worth noting.
Table 2.

Munari’s definitions of Creativity and Invention

CREATIVITY

INVENTION

Everything that did not exist before but can
be produced globally. In the field of design,
creativity serves an aesthetic purpose and
meets social, economic, human and
psychological needs.

Everything that did not exist before but
can be produced by solving a problem
from an eminently practical standpoint.
Invention enables us to envision
something new yet with no aesthetic
considerations. When a new instrument
or artefact is designed, no thought is
given to its having to be ‘beautiful’;
rather, it must merely work.

Bruno Munari explains that the outside world, perceived through the senses of sight,
hearing, taste, smell and taste, is explored by the intelligence, interpreted and then stored in
the generic, short-term or long-term memory. From that point on, the brain begins to forge
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new relationships and trigger fantasy, creativity and invention, which Munari defines
generically as ‘faculties’.
The relationship between these faculties can be summarised in Figure 2, which highlights
how the imagination is ‘the means for visualising what the fantasy, invention and creativity
think’ (Munari, 1977, p. 22).

Figure 2. Diagram explaining the relationship between fantasy, invention, creativity and imagination by
Bruno Munari.

The relationship between these faculties can be summarised in Figure 2, which highlights
how the imagination is ‘the means for visualising what the fantasy, invention and creativity
think’ (Munari, 1977, p. 22).
Having clarified the differences in defining terms, we detected four patterns in students’
responses:
Fifty percent of students depicted only part of the information and did not explain the
concept clearly (i.e., there is an imbalance between logical thinking and imagination). They
do not seek to apply the concept and confuse elasticity with deformation.
Fig. 3a, 3b.

Figure 3a, 3b.

Examples of elastic glass drawing.

Forty percent of students sought an application of the proposed material (i.e., creativity
was activated). Fig. 4a, 4b.
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Figure 4a, 4b.

Examples of elastic glass drawing.

Nine percent of students tried to depict what elastic glass would be like and how it
would behave scientifically, according to its physical and chemical properties (i.e., invention
was activated). Fig. 5a, 5b.

Figure 5a, 5b.

Examples of elastic glass drawing.

One percent of students invented a story or a character about elastic glass (i.e. fantasy
was activated). Fig. 6a, 6b.

Figure 6a, 6b.

Examples of elastic glass drawing.

Below I will present my main hypotheses that underlie the exercises that I have
implemented over the last years in order to test how to stimulate the student's fantasy.

Hypotheses
My first hypothesis is that with age students tend to acquire mental stereotypes that
restrict the creativity model.
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Cropley (2001) investigates creativity in adults and children, concluding that there are
differences between typically ‘juvenile’ and typically ‘adult’ novelty production (Fig. 3) but
adults can take steps to preserve their creativity.

Figure 7 Stereotype of intellectual growth and decline with age. Source: Cropley (2001, p. 76).

However, according to the Munari theory, fantasy is present in the minds of students,
just like creativity. Therefore, our pedagogical goal should be to provide learning
experiences to recover this fantasy and abstract thinking, in a fun, playful way. In these
types of activities, students should not worry about a comparative ‘evaluation’ and should
feel free to think about ‘things that do not exist’.
My second hypothesis is that the more we stimulate individual fantasy, the more we
nurture individual creative energy. Thus, our pedagogical goal should be to change our
approach to teaching. The essence of teaching is not simply to teach data, facts and skills
that can be reproduced when required, but to relate this data, facts and skills to their
deeper meaning in human experience.
Kieran Egan said that ‘to bring knowledge to life in students’ minds, we must introduce it
to students in the context of human hopes, fears and passions in which it finds its fullest
meaning. The best tool for this is the imagination’ (Egan, 2005). I would venture to complete
his assertion by adding fantasy because, as I will explain in the following section, my
definition of fantasy includes many of the techniques which Egan attributes to the
imagination. ‘The best tool for this is fantasy and imagination!’
Finally, my third hypothesis is to start on the path to figure out how to transfer literary
and visual ideas and strategies to the world of design.
In many cases, the theoretical foundations in the field of design and visual
communication have resulted directly from disciplines such as hermeneutics, semiotics and
semantics deducted from structuralist linguistics (De Fusco, 2005). And the communicative
functions of language have been transferred directly to the world of industrial products
(Burdek, 2011) providing a highly-structured theoretical and methodological approach.
More than substantiating a given method, my aim is to open a new perspective among
the many theories that have proliferated in recent years.
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Case Studies
Below I present two interesting case studies that are worth sharing in order to validate
this hypotheses.
C ASE STUDY 1: A STONE THROWN
‘ A stone thrown into a small lake causes ripples that spread over the surface, triggering
movement over varying distances, producing different effects and reaching different depths.
It moves objects that were previously standing still... Not unlike a word, randomly thrown
into the mind, which produces surface waves and depth, causing an endless series of chain
reactions which include sounds and images, analogies and memories, meanings and dreams.
It is an action that affects experience and memory, imagination and the subconscious, and
one which is complicated by the fact that the mind itself does not merely assist passively in
this process, It is permanently on hand to accept or reject, censure and connect, build and
destroy’. (Rodari, 1973, p.11)
If for Gianni Rodari it is possible to create a story from a word, why not create a project
from a word-meaning-image? This image of throwing a stone into a pond triggered the idea
of ‘throwing’ a ‘word-object’ into the minds of my students. Why not provide an exercise in
‘pure fantasy’ to first-year students?
The exercise involves giving students a word and asking them to come up with
something that does not exist, even if it is impossible to realise and unreal.
The underlying approach to this ‘fantasy’ exercise negates the starting point of a
standard ‘traditional’ project exercise, which is usually based on a need, a function, a
context, a material, a shape or a particular user. In this case we only offer a word which we
immediately associate with a particular object, which in turn generates a semantic ripple
effect of other possible words and images. The technique of semantic networks provides an
empirical means of accessing the cognitive organisation of knowledge.
Semantic networks — also called meaning networks — are the conceptions that people
make of any object in their environment, according to Figueroa (1976). As these are
understood, we can hope to understand the range of meanings, expressed through everyday
language, in all known social objects. In the semantic networks, events or representations
form relationships that together produce meanings. These meanings do not remain static
but rather stay dynamic and susceptible to change.
In the first phase of the exercise, students are asked to write the word assigned (key,
door, cage clamp, handle, etc. — we generally select small objects) in the centre of a sheet
of paper and generate possible relationships with all other concepts their mind suggests.
Working in pairs, students begin by relating the better-known data but quickly, in 10
minutes, can generate a semantic network of over 30 words.
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8a

8c

8b

8d

Figure 8a,8b,8c,8d Examples of semantic networks.

Then they are asked to select one of the new words and from the association between
the two make up a ‘fantastic’ story and represent it in a storyboard. To think about this
fantastic story, we suggest they establish a series of relationships between the words
according to the strategies explained by Bruno Munari (1977, p.34)
The possible relationships can be broken down into:
1. The world upside down.
To think differently, the opposite, an upside-down situation.
2. Repeated elements.
Without changes or with changes.
3. Affinities.
Visual or functional.
4. Mutation. Change of dimension, change of colour. Change of weight, change of
material, change of place, change of function, change of movement
5. Fusion of different elements into a single body.
After creating the story, they are asked to think about how to formalise it and represent
it in a suitable format. The results are very different. They can even be ‘impossible’ products
or narrative systems (books, audiovisual elements and letters), games or photographic
compositions.
Currently I have more than one hundred exercise examples.
We detected several different patterns in students’ responses:
829

RAFFAELLA PERRONE

Fig. 8a/9a The group has related visual affinities between the bulb and the light cone. A
bulb is also synonymous with the generation of an idea. By incorporating this premise,
students have generated a totally unrealistic object-prosthesis which functions as a
projector of ideas. In this case fantasy was activated.

9a
Figure 9

9b
Example of storyboard.

The storyboard 9a develop the semantic network 8a, and the storyboard 9b develop the
semantic network 8b.
Fig.8b/9b. The group has literally analysed the assigned object and from there come up
with functional or dimensional variations. An Ikea watering can becomes a hood hair dryer –
similar to those seen in hair salons - to encourage innovative ideas, positive energy and
relaxation. Students have taken one utility object - watering can - and changed the function
of another existing object - hood hair dryer. In this case fantasy and creativity was activated.

Figure 10 Final project about ‘glasses’ word with a functional application. These glasses teleport
where the user prefers
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Fig. 8. The group thinks of a functional application. These glasses maintain their visual
filter function, however these glasses teleport the user to where they want to go. In this
case the invention was activated and the product could be technologically developed, as
there are similar precedents in the market (i.e. Google Glass).
C ASE STUDY 2: F ANTASY FOR PROJECTING ?
In October 2014, for the first time, I focused on working with ‘fantasy thinking’ in a
planning workshop centred on a specific topic, to see if I could integrate this type of
approach into the project methodology.
The goal was to start a project without brainstorming, without references or historical
antecedents, and to ask students to develop a fantasy story about the project in question.
I was invited to the Bolzano University (in Italy) for a three-day intensive workshop (7
hours per day). The theme of the general course was ILLEGAL Design. We decided to work
on Urban Walls to project an ephemeral installation that was illegal and would contribute a
new social use for urban walls.
The first day we asked students to write a fantasy story about the wall and illustrate it
with a storyboard. Everyone worked in groups of two or three.

Figure 9

Students in work. Writing and illustrating the fantasy story.

The second day, students developed their ideas, looking for possible semantic
relationships between elements and illustrating some of the ideas supported by Manual
Thinking system (http://manualthinking.com/). At the end of the day we asked them to carry
out an illegal action during that evening/night and record it on video.

Figure 10 Students in work. Brainstorming developed with the Manual Thinking system.
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On the third day we watched the videos together, defining the strong concepts of each
wall/story and we asked students to look for points of reference for their project and share
them with the group. Once the main elements for each project were defined, we asked
them to narrate the project, using a storyboard, and present it orally for joint critique.

Figure 11 Comparison between the fantasy story and storyboard project development.

The group of students then continued and developed the project with the Bolzano
faculty during three more weeks. The final results in some cases could be traced back
directly to some elements of the first fantasy story. Consistently displaying the ideas through
sketches, storyboards and videos during the first three days were useful to translate the
ideas into images.

Conclusions
It has been established that there is currently a ‘grammar of fantasy’ applied to design.
This work is only the beginning of our research and this emotional challenge is even more
interesting. For this reason we are still searching for potential disciplinary fields and
institutions who may be able to assist and support our studies.
At present, in general terms, we are able to draw three main conclusions:
1. Throughout the whole of the last century, design has taken on board methodologies
and strategies from other disciplinary fields. I believe that in order to encourage ‘fantastic
thinking’, we should dig deeper and establish strong links between narrative techniques of
fantasy literature and teaching methods in design.
2. It is important that students think and project far beyond mental stereotypes. In order
to apply fantasy and imagination, we need to encourage thinking outside the box.
3. When we speak and explain to students that they can use fantasy to think about
things and that do not exist tangibles boundary the students respond very favourably to the
challenge. Normally Munari’s definitions are part of the syllabus they like most.
Acknowledgements: a special acknowledgement for my colleagues and my
students
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Understanding the Design Project Draft Through
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Abstract: In college degree visual communication design courses, to better
understand the scope of new Learning practices related to project reasoning, the
classroom plays an important role to assess which resources and concepts would
be necessary and understood by new audiences. Project reasoning and planning
have a significant role to the student’s upcoming professional future. The
experimental methodology carried out in the Research Design course focused on
students who developed research proposals for the second year project course of
the two-year Master program in Graphic Design in the Superior school of Applied
Arts – Polytechnic Institute of Castelo Branco - Portugal during the school year of
14/15. These students find themselves in a situation where they lack many
variables for clear argumentation on their project purpose.
The learning module through the connection of concepts in the structuring of the
narrative related with cinema montage to Edward T. Hall concepts on contextual
framing, distinguishing different levels of context and filtering the excess of noise
present in the project draft. The experimental methodology permitted to work in a
different perspective on the design project structure and flow, empowering
students to understand the project draft as a storytelling composition, with
multiple layers and interrelated contexts.
Keywords: Transcodification; Visual Communication Design; Learning; Motion
composition, Process reasoning
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Understanding the design project draft through motion

Introduction
The benefits of the proposed strategy relate with comprehension rhythms. The strategy
becomes familiar to the target audience and to the existent trends in the areas of
knowledge building. Conceiving new methodologies allow the Visual Communication Design
teacher to discover how the audience understands new symbolic connections and the
possibilities in assimilating the narrative, alongside interactions aimed at providing richest
environments in the communication experience. The proposed experimental learning
module focuses on the issue of project planning, a recurring problem in Communication
Design degrees. The Design project, oriented and aimed at defining and solving a particular
problem, has a crucial role in achieving new competences and foster new expertises. In the
contemporaneous learning context, the already available digital tools used to produce
contents allow experimental methods and fusions between the symbolic and structure a
linked view between inner planning and external output.
The module explores experimental solutions specifically aimed at empowering the
project draft reasoning structure and description, helping students in their argumentation.
The need for better argumentation on the draft proposal raises new paradigms related to
the filter required for comprehension, in order to overcome an overwhelming quantity of
information, organizing information in message and context.

Problem Description
As teachers, in daily life, we are often in contact with a learner that gets demotivated
with Learning subjects due to problems of reasoning. They feel demotivated because they
create a false idea of the amount of time required to understand and master a particular
topic. The ephemeral and quick paced contemporary everyday life weakens project values in
the students’ management of various activities related to a determined output. There is the
need to develop a mechanism that amplifies resilience, able to offer a systematic approach
in reasoning through the use of different processes and strategies to empower project
development notions. Many studies explain how drawing acts as a reasoning tool when
learning a particular process. The learner tries to represent his comprehension on a
particular subject. The act of drawing works as a stimulus, the learner interacts with the
study topic when expressing an idea. Other processes are also available to implement into
project reasoning, methods that allow the incorporation of ludic experiences and specifically
with processes that include time variables and their distribution through a temporal
classification.
When students play their concept connection with familiar tools that allow
understanding development through time, they can foster the link between storytelling and
further associations with different ideas. The construction of the narrative also enables the
creation of various levels within the project. To accomplish this goal a strategy that permits
students to structure their ideas without having the full content must be allowed. This
difficulty relates to common situations, for instance when students must deliver a proposal
to a thesis development, or project, but they don't have all the contents to structure their
research design.
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Method
Through the junction of several components, the experimental learning model proposes
a different strategy, made to overcome the limits and the lack of elements required to build
models for future implementation.
The use of the Matrioska metaphor permits the discovery of the role played by context in
the project implementation through the building of elements in several levels of ‘boxes’, to
better understand how the project organizes itself within a network of consequences.
Matrioskas are a series of identical but smaller dolls contained inside one another. The
experimental module uses the Matrioska metaphor through the concept of montage
borrowed by cinema.
To Sergei Eisenstein, the term montage defined the way images are cut and combined.
The director, in his view, comprises discrete pieces of film as a whole and juxtaposes these
fragments as an integral structure in order to achieve a rhythmic effect. The ‘mounting
attractions’ place the objects, ideas and symbols on collision, to produce an intellectual and
critical response by the viewer. The film frame is a construction cell, dividing cells to form a
new order in the shape of a body. From the dialectic transition of frames, the montage
occurs. From the conflict and collision between two parts the concept emerges (Eisenstein,
1957). The concept of montage is significant because it deals with time management, and its
effects in producing different meanings in the information resultant from the choices
applied during project planning. This concept helps students to observe projects and the
sequence of activities as a time map. In the montage, the ‘assembly of attractions’ places
the objects, ideas and symbols on collision, so that they produce an intellectual and critical
response by the viewer using time expression as a tool.
The method applied in the learning module also includes the concept of
transcodification. In this process, the object of communication is preserved, as well as its
structure and uncovered, formalized concept.
In an educational context, Fregola (2010) refers that transcoding occurs when the code
that presents the maximum level of possible abstraction for the receiver, may not coincide
with the specific code of language, and the level of formalization of the specific code may
not be accessible to the student, to the extent where the student can knowingly express the
underlying meaning.
To the same author, it is a matter of constructing intermediate codes that start from
something already known. Those systems are expressed in simple language representing
realities that are familiar to the student. Meanings are susceptible to decoding and then in
harmony with the students’ competences and ability to master in the phase of
comprehension development. This situation fosters learning transferences.
According with Findaly (2014) the concept of learning transfer is crucial when
establishing that learning is more than just repetition, it is also an effect. It could be that the
ludic factor is the necessary motivation to increase self-efficiency, but also to transfer
knowledge and learning to other contexts. The ability to transfer knowledge into other
domains may only be possible at a meta-level; a level of transformation. It is here where its
motivational factor may offer the key to transferring that information. Allowing the
motivation process to continue and intensify may be intrinsically vital to the acquisition of
learning abilities.
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The contextual approach by Edward T. Hall, in cultural contexts allows to ‘filter’ the
excess of information, organizing the information in different levels of high and low context.
Hall (1990) noted that one of the functions of culture is to provide a very selective filter
between man and the outside world. In its various forms, culture determines what we pay
attention to and what we ignore.
This screening function provides a framework that allows us to analyse the outside world
(in relation to what is relevant), protecting the nervous system of an ‘information overload’.
The same author defines information overload, a technical term applied to information
processing systems. This term describes the situation that occurs when the system breaks
down and cannot adequately handle the enormous amount of information that is submitted
(p. 57).
When this occurs, it is necessary to distinguish from this mix of different elements of
information, what is the message and what is the context. In the fields of communication,
the importance of context is widely recognized; however, it is rarely described or put into
practice correctly.
Also, in a project, we must distinguish between the importance of communication in the
context and the values obtained through the message. Those values are crucial when
optimizing communication for different social values. One of the most significant difficulties
in project implementation relates to risk assessment. Risk is associated with the
specifications in which the context of communication will play a major role, and how the
comprehension of the context will mould different concepts on the planned actions. To
connect the points is to map reasoning of the several objects of thinking. To display those
connections in diverse flowcharts allows students to perceive their time duration in the
project scope.
Although drawing is useful as a tool for mind mapping, it still lacks a stronger connection
with writing and talking. There is a need to empower drawing as a reasoning tool, finding
new links and proposing other relations. Storytelling provides a possible connection
between thinking through drawing, talking, writing and information management. After
organizing the information in a storytelling sequence, the learner draws continuity exposing
a ‘Matrioska’ metaphor, where elements relate to several levels of contexts. A ‘Matrioska’
metaphor can describe information on several levels, organizing groups of elements inside
small contexts and those contexts inside larger contexts. Those groups of elements relate to
events ‘played’ during the project, to different amounts of time or moulding to a specific
assembly or using the association with movie editing or a specific montage, Figure 1.

Figure 1

Matrioska module concepts.
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This metaphorical relation within this model connects with the everyday life experience
when learners solve problems or define outcomes for their projects.
The use of systematized approaches applied on problem-solving in personal productivity
systems (PPS), such as David Allen’s get things done system (GTD), enable a perspective
related to different levels of settings. These personal productivity systems models try to
organize overflowing demands of work and life events by defining things in terms of sets.
This connection is possible due to the role of the storytelling method, providing information
to the drawing task where the learner reasons through pictures and organizes information in
several levels of contexts. From the retrieval of learning information, the learner processes
the experience in different scopes, allowing multiple crucial metaphors to put in practice
problem-solving essential techniques through life. This systematization allows new
outcomes and understands in a systematic view how to develop and enable a particular
idea.
Through schematics, students can organize their layout of elements. According with
Gagnon & Collay (2001), schematic is an example of how during reflections students can
capture their knowledge about the content in a curriculum unit. Schematic provides spaces
to place key topics, related topics, topic flow and important questions. Students can
graphically organize course information in ways that make sense to them as individuals and
later communicate with the group their understanding on the learning subject. This action
represents an engaging activity that invites students to show how they connect pieces of the
learning material. In this particular learning module, students can even compare with other
colleagues and debate what the different assessments of the project structure are.
Reasoning through drawing and schematics can help expressing an idea. In that way,
schematics help learners structure the path and narrative elements within the storytelling
sequence. This strategy motivates learners to display their own structure and logic system.
As authors Siu-Lan Tan and Megan E. Kelly mention in a study related with the use of
drawing in musical education; in the classroom, drawing has the power to enable learners to
improve their acuity over the object in study. Drawing allows the teacher to detect
evolutions in their acuity, an observation made on their graphical annotations resultant
from multiple exposures and interactions with the subject studied in the learning module
(Tan, Kelly, 2004).
Drawing schematics relate not only to ‘visual shapes’ but also to ‘functional structures’,
both conceptual and technical in their nature. The act of drawing helps the learner to
discover his logic structure, empowering his self-confidence when expressing an idea and
promoting transcoding practices by drawing on future Learning experiences. However,
drawing is limited in the expression of the time variable due the medium involved.
When applied, the metaphor of the cinematographic montage, conveys meanings
through the creation of contrasting tasks, projects and visions, developing new meanings
through the ‘collision’ of different contexts. The greatest advantage of this metaphor
remains is its origins, in being a communication metaphor and a way of associating different
ideas. This is a strategy to create meaning, mostly used in contemporary audio-visual
communication with all the elements arranged and presented to the learner in a ‘Russian
Matrioskas’ configuration, to reinforce the concept idea and to follow other possible
associations. The thought of creating meaning through the association of different ideas
must prevail in the student’s experience with the learning module. This notion of space
relates to the concept of space information. The idea of space information has always been
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present in our civilization (Johnson, 1997 pág.120) through the ‘Memory Palace’ concept: a
technique developed by the Greek poet Simonides (556-468 BC), (Spencer, 1985, p. 2).
Cicero, writing about Simonides, explained for those who desire to train this ability
[memory]: choose places and form mental images of things to remember. Keep these
images in places, so that the order of places can preserve the order of things, and the
images of things will denote things themselves. The individual, using this mnemonic
technique, represents places and images as wax paintings with letters written on them.
Following the thinking model brought by the ‘Palaces of Memory’ technique may create
an extrapolation for possible application, a time cartography, in the construction of this
experimental method. The learning module includes different steps, each of these steps and
events relate to different contents, materials, and tools. Each task is a reference point; an
assessment of the right materials is required to complete it. The access to various tasks
allows the construction of an idea of the workspace or module mind-set. If tasks are a ludic
instrument, they become a symbol, a reference point or an anchor, used on the work or in
the planning process mind-set. These symbolic landmarks allow the building of links
between themselves.
Through video montage, students can test how various events could display different
comprehensions by the players involved in the project assessment. Each event has a
technical and emotional component in nature that must be in harmony with other parts and
pieces in a larger composition. For an optimized construction in the project layout, the inner
view must play along with the external effort and final output.
Asking students to represent their project organization in a moving composition allows
them to understand the distribution of each phase in a larger group, displaying a wider array
of alternatives. It is natural to associate the cinema montage metaphor when referring to
the effort in producing meaning from the different arrangement of scenes.
Each element belongs to a larger narrative with various peaks of intensity displaying the
key elements through concepts, generating questions such as: How would those concepts
play along in the project? Do they contradict the project nature?
The experimental approach does not follow a foresight result in the project display;
instead, it pretends to accomplish a fair layout taking into account the decisive variable of
time. An inclusive view contributes to the resilience factor placed in the development of the
project where all elements play an important role in an integrated overview of the layout
structure.

Learning Module Organization
This experimental learning module requires a previously created project layout, concept,
problem and contribution created by the participant.
The experimental method structures the project approach in 4 steps. The project
assessment starts with the definition of the concept, followed by the project phases and the
contexts played in each event. The events represent the level in which they associate in the
output effort of the participant.
The event depicts the evolution of the intensity followed by the time distribution. The
project layout displays the timeline contents related to events and contexts. Through the
parallel view of the flowchart, it is possible to the students to have a holistic view on how
each activity connects and implicates among themselves.
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The digital tool applied in the experimental module requires a previously scheduled two
session introduction. Adobe After Effects, a tool commonly used in animation and postproduction provides, for this particular interface experience, a useful timeline for object
montage and a flowchart for composition arrangement. The profile of the animation built by
students is very straightforward, aimed at providing the structural elements for structuring
an idea within bounds and goals.
The experimental method carried out in the course of design research involved a group
of 10 students in seven work sessions of one hundred and twenty minute each. Table 1.
Table 1

Table displaying the session’s layout.

Sessions
1
Introduction

2
First
narrative
constructions
relating
events and
contexts

3
4
5
Narrative development

6

7
Project draft
argumentation

The sessions started with the introduction, where students introduced the data
associated with their draft and the definition of their previous project outcome, followed by
the mapping of their layout in the objects and structure related with the experimental
module.
The second session is composed by narrative construction, relating events and contexts,
where students worked their contexts in the flowchart and continuity in the tool timeline.
In the sessions three, four, five and six, students worked in their narratives.
At the end of those sessions the teacher measured and discussed the results with each
student. In the last session students presented their findings to the group, promoting a
debate on each project argumentation.
Before testing the experimental method, the students organized and sketched their
project plan in different ‘containers’. The containers include the events, the estimated time
for each event and the context of each event, resulting in narrative insights over the linked
elements and overall context produced from the several layers. The events constitute all the
groups of actions carried out during the project and they represent the diagnostic study
before the project implementation. The contexts include the limits in which the project
occurs, time or dependencies of resources. The project contexts might include several
layers, depending on the complexity of the settings. Figure 2.
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Figure 2

Learning module concepts.

Students are free to include different layers in the events layout, allowing small
narratives inside a larger context. Through simple animations, students preview the effort
and actions allocated to each resource and how those actions cope with the related context.
From an optimal layout it is expected a clear flow movement and an optimized dimension
from the events, according to contexts. Figure 3.

Figure 3

Teacher frame examples portraying event motion examples.
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In each composition, simple transitions compose the animation as represented in Figure
3. The Event 1 shows movement from its origin to a destination point. It might refer to a
diagnostic process with the duration of one month regarding the project planning. The
context dimension area, defined by determined boundaries will mould the dimension of the
diagnostic. Figure 4.

Figure 4

Student frame example portraying the diagnostic event.

The narrative produced within the limits must be overall clear. Naturally students start
their structure through the events and only later they understand the restrictions in the
context, so they have to resize their initial expectations for the project layout.
When the flow reaches the human context, a modifier can be applied to verify the
number of resources attributed to the project, and then students determine if the structure
requires modifications in composition and internal elements.
Through several rounds, the structure is ‘polished’ to achieve a balance between
resources and project possibilities. The project overview integrates a flow between events,
time, montage, project context and human context also covering modifiers and number of
rounds required to adapt the project to the existent boundaries. Figure 5.
The sequence of actions to develop in the learning module starts in project planning
using Adobe After Effects’ flowchart functionality, allowing students to structure the project
in variables of events and contexts. Figure 6.
After finishing the presented and discussed compositions on the project in the group,
students discuss their expectations and goals. The teacher then ensured a smooth conduct
of this experience guiding students individually. The discussion followed the concepts of
time management and project framework and how many dependencies link to the project
core. In the Learning module, dependencies relate to contexts. If the project has
dependencies that stretch out of the student control they become imposed contexts and
therefore, those connections present highlight limitations for the fluid development of the
project. Those limitations can serve as a clean slate for the student to redraw the project
plan.
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Figure 5

Interaction between components during motion composition exercises.

Figure 6

Diagram and structure of composition components. Source: Author.
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Results
In their majority, the group of 15 students involved in the experimental module in
achieved a better delimitation on their projects’ visions and plans. The teacher assessed the
results through the students’ self conscience on imposed boundaries observed in the
architectural draft due to the space and time context, as well as the proposed area of
influence of the project. In addition to the limits perception, after concluding the learning
module, students have shown a holistic view and better argumentation on their proposals.
The results empowered students with another perspective on the use of digital tools in
different angles, applied to map reasoning and helping them to build thought structures.
This experimental approach brings a ‘vector’ insight and to participants that is more valuable
than their own hopes and ambitions, becoming pivotal for the success of the project,
because of several borders limiting their contribution, establishing of their ‘vector’ of
approach.
The project outcome defined by the student before the module is included as an
element of the experience for observations. The turns or repetition cycles were necessary
for the student to determine the real boundaries of the project and the strategic
modifications in its layout, as observed in the number of components added to the project
layout. Table 1.
Table 1

Table with the results obtained from the learning module.

Students

Project outcome
(defined by the student
before the module)

1
2
3
4
5
6
7
8
9
10

Y
N
Y
Y
N
Y
Y
N
Y
N

Turns (rounds
necessary to ascertain
the project real
boundaries)
2
3
2
4
2
5
2
5
4
2

Strategic modifications in
the project layout (number
of components added to
the project layout)
1
2
1
2
2
1
4
2
2
3

The results from the student's motion compositions show that there are no explicit
patterns; students might acquire a logic argumentation in their project using two or five
turns. And when the project resolution needs five turns, there is no direct relation between
the number of turns and the number of strategic modifications in the project layout.

Related Methodologies
Several authors related the use of schematics in the perspective of drawing. Ainsworth,
Prain and Tyler (2011) address similar situations related to the ability of drawing as a
learning strategy. According to these authors, if learners read a text and then draw it, the
process of making their understanding visible and explicit helps them to overcome
limitations, by organizing and integrating their knowledge, ultimately transforming it
844

Understanding the design project draft through motion

(Lsri.nottingham.ac.uk, 2015). There are a large number of studies relating drawing and
reasoning such as the one conducted by Tytler & Hubber (2015) and Drawntoscience.org,
(2015) where the study personally generated drawing as a methodology in students.
Commercial systems like the Lego Serious Play can also offer an attractive strategy for
structuring thought in the context of a project development. To Rillo (2010), the use of LEGO
bricks simply enables participants to take a quick shortcut to the core of a problem. Lego
bricks work as a catalyst and when used to creating metaphors, they trigger processes that
participants were previously unaware of. Participants gain skills to communicate more
effectively, to engage their imaginations more readily and to approach their work with
increased confidence, commitment and insight (Rillo, 2010). Despite the existence of these
strategies, there is a lack of experimental methods involving video and the montage concept
applied to structure project, as well as experimental methods that focus on the
management of time. The major difficulty in managing projects lies in skilfully managing
time in the context of project management. For that wise management to occur it is
necessary to have a clear view of time organization throughout the work plan. Defining
possibilities and limits in the time variable allows students to build safety perimeters in
order to prevent possible overruns in the project implementation.

Findings
When students map their project proposals through movement, the ‘transcoding’ action
allows them to create a storytelling with a sequence of ‘objects’ that were not tangible until
that moment. If their final shape is not grasped it is difficult to link them in the form of a
story. The difference between this experimental method and others reside in the collisions
resultant from the assembly of different parts. The collision or montage allows students to
understand the sequence of consequences in a larger context. There is still a place for new
learning strategies aimed at empowering the student's argumentation skills when discussing
a layout in their project. The digital tools are familiar to communication design, allowing to
be reused in different perspectives and the transference of learning from one context to
another. The experimental module has the limitation the previous practices in digital
composition applications used in the learning module. The practice of this learning
experience gives to students a ludic perspective in how to resize projects’ components
according to context. Also, it shows how settings and resources boundaries play a significant
role in conducting a project, furthermore allowing each one to find what is the ‘vector’
related to their project. The learning module also empowers users with a more explicit
argumentation, resultant from a broader insight on the project scope delimitation and
players.
Further experiences, working in the concepts of transcodification and montage, aimed at
refining this experimental method will be carried out providing to students clear oversights
over their project plans.
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mapping during brainstorming and ideation, few students are instructed on
visual data synthesis techniques. The use of mind maps and user experience
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will be presented using a studio-based case study to map a holistic view of the
system. The influence of the visualization techniques on the data synthesis and
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summary of external critiques, and assessments of process work or artifact
review. Suggestions for visualization techniques instruction will be provided to
support student design criteria generation during systems thinking skills
development in industrial design education.
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Introduction
Designers used to be considered to be creative people who give beautiful forms to
artifacts. To do so, they used personal experience and knowledge about what they think
customers might like or in what way a product should be used. Therefore, designers were
rarely involved in research even though their work was driven by the market or user
research conducted by other departments. However, clients of this era have begun to
require valid reasoning and measureable outcomes as a part of the creative services they
receive; those who can assure the success of their services are more likely preferred
(Laurel, 2003; O’Grady & O’Grady, 2009). Moreover, contemporary design problems are
more complex, wicked, or ill-defined (Buchanan, 1992; Coyne, 2005; Rittel & Webber,
1973). Solutions may require multi-disciplinary knowledge and targeted expertise as well
as a holistic approach. Further, Davis (2008a, 2008b) refers to the work of Christopher
Jones in 1970s on hierarchy of design problems and claims that contemporary design
problems exist at the level of systems and experiences, not at the level of artifacts. Davis
(2008b, p. 72) states that the ‘…evolution of design practice evidences increasing
complexity and greater focus on experience and behavior. We now understand that logos
do not mean much if they are not nested within a branding strategy.’ Similarly, trend
research conducted by AIGA on the skills required of future designers reveals the scale and
complexity of the problems and emphasizes research- and experience-based solutions
(‘AIGA | Designer of 2015 trends,’ n.d.). The market has also acknowledged that positive
user experiences are key to success for a product, whereas one negative experience
guarantees the failure of the product. The consistent success of some of the design
consultancy companies, which use design research and systems thinking in their processes,
emphasizes the importance of design research and systems thinking and has motivated
research-based, experience-driven systems solutions. Consequently, contemporary
designers needed to work with people from different disciplines and learn directly from the
real masters to deal with the complex problems in a holistic manner. This has forced
designers and design consultancy companies to add design research into their creative
services and adapt their design process to increase the credibility of their work. Parallel to
this construct, the curriculum of design programs has adapted. Many have begun to offer
design research and methods courses in their curriculum and studio courses have begun
introducing complex problems that require experience-based systems solutions. Systems
thinking and the role of design research in the design process appear to be an efficient way
to begin designing solutions for the complexity of contemporary problems (Kuniavsky,
2003).
The purpose of design research is to lead designers to credible, feasible, and logical
design criteria that reflect the real nature of the problem while revealing the complexity,
providing a holistic view of the system, and highlighting relationships, connections, and
dynamics between and within the problem domain. Therefore, it is believed that design
research advocates the mindset of systems thinking leading to valid design criteria. There
has been remarkable effort in teaching design research and methods. The reflection of this
effort can be observed when reviewing the number of course books and educational
materials published on the topic. In preparation for documenting our case study, major
design research and methods books on the market were surveyed. Although they provide
valuable information on research methods and their use within the design process, they
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are lacking tools for synthesis of the data using visualization methods. Data visualization
and representation can be challenging when dealing with large and complex data
structures—especially for young design researchers. Hence, the current paper presents a
case study where senior industrial students were exposed to design research methods
including visual data synthesis tools to support their instruction in systems thinking. The
focus of the paper is an exploration of the impact of visual synthesis tools, particularly the
usage of mind maps and experience maps, when extracting design criteria from design
research findings (see Figure 11).

Design Research Supporting Systems Thinking
Similarities between systems thinking and the systems thinker and the objectives of design
research and the design researcher can be observed via descriptions of these
approaches. Systems thinking, which is derived from systems theory proposed by
Ludwig von Bertalanffy (1950), is a holistic way of problem solving. It values how
components of the system relate to each other and affect the whole. According to
Meadows (2008, p. 11), a system is ‘…an interconnected set of elements that is
coherently organized in a way that achieves something.’ According to Meadows (2008,
p. 11), this description reveals three mechanisms of a system: ‘elements,
interconnections, and a purpose.’ Elements refer to physical objects or abstract
variables and their attributes that exist in the system. Interconnections refer to internal
relationships between these elements, while the purpose is the entity that controls the
system’s behavior (Cattano et al. 2011; Meadows, 2008). Similarly, Kay and Foster
(1999, p. 2) suggest that systems thinking is the study of whole. They refer to Koestler's
(1979), Ahl and Allen's (1996), and Allen and Starr's (1988) work and suggest that
systems thinking is both reductionist and holistic since ‘…it examines an object as being
composed of systems and on the other hand it deals with an object as a whole situated
in a bigger system.’

Figure 11

Scope of the current paper.
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Kay and Foster (1999) advocate that there are five major elements of systems thinking
that one needs to comprehend. First, one should identify and investigate the important
behaviors of the system. The second element, isomorphism, includes general tools, which
apply across disciplines and are used for describing and analyzing the system. The third
element requires raising awareness about the dynamics of the system due to its
organization, non-linear behavior, chaotic structure, and the role of key elements such as
attractors, feedback, and emergence. The fourth represents the complexity and embraces
gray areas in the system. Finally, one needs to be equipped with different methodologies
and should be able to combine and adapt them to deal with real-world problems.
Correspondingly, Goekler (2003, p. 70) defines characteristics of systems thinkers as those
who look for ‘whole, relationships, structures, interdependences, generality, dynamics, and
complexity.’ Goekler (2003,p. 71) suggests that systems thinking requires ‘thinking long
term, and seeing the big picture; focusing on structure and looking cause and effect
relationships; changing the perspective and seeing new leverage points; considering
mental models and holding the paradox and controversy without resolving them
immediately.’
Bayazit (2004, p. 16) refers to Bruce Archer’s definition of design research as a
‘…systematic inquiry whose goal is knowledge of, or in, the embodiment of configuration,
composition, structure, purpose, value, and meaning in man-made things and systems.’
According to Bayazit (2004), design research is concerned with human activity (how people
think and perform), man-made things (embodied configurations and their meanings and
functions in certain contexts), and finally the design process as an activity. Similarly, Akker
et al. (2006) summarizes characteristics of design research as: interventionist (dealing with
problems/solutions in/for the real world), iterative (referring to a cyclic approach relying
on evaluation and revisions), process-oriented (emphasizing understanding the
intervention instead of measuring input-output), and utility-oriented (inferring the
measurable value in context). Kumar (2013) lauds the importance of systems thinking and
design research while presenting four major principles that drive successful solution
development: building innovation around experiences, thinking in systems, cultivating a
culture of innovation, and adopting a disciplined process. Kapkin and Joines (2014)
describe characteristics of the design researcher as creative, flexible, and agile-minded—
one who can make decisions under the dynamic and complex conditions often required for
fieldwork. Furthermore, a reductionist and holistic notion of systems thinking was found by
Wallach and Kogan (1965) resembling divergent and convergent thinking in design process,
where divergent thinking is defined as an associative process of creativity in which people
create and discover associations between their initial ideas or given topics and convergent
thinking refers to a synthesis of these associations and ideas. The design process can be
illustrated as the funnel-like shape that both divergent and convergent thinking
continuously follow until the final solution is found (Cross, 2000). Consequently, at its core,
as evidenced in the language used in the descriptive literature, design research promotes
systems thinking.
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Visual Data Synthesis Tools: Mind Maps and
Experience Maps
Lawson (2005, p. 49) describes the design process as an ongoing cognitive process of
‘...negotiation between problem and solution through three activities of analysis, synthesis
and evaluation.’ To achieve these three activities synergistically, it is important to capture,
analyze, and synthesize the entire user experience from beginning to end. Design research
methods such as literature reviews, market and patent searches, observations, and
interviews bring together different types of data and different perspectives of the design
problem. There are many ways to analyze the data collected through these methods.
However, there are limited sources on synthesis techniques. The current paper focuses
particularly on two visual data synthesis techniques, mind mapping and experience
mapping.

Mind Mapping
The mind map, also known as a concept map, is a graphical representation of ideas,
words, tasks, or other items that have interconnectivity. Mind maps are used to visualize
connections and links between ideas to classify and organize information. Thus mind maps
support problem identification, decision making, and solution development by
systematically visualizing abstract thoughts. Buzan (1994), known as the inventor of
modern mind maps, based the idea of mind maps on how readers scan a page. According
to Buzan, readers tend to scan an entire page in non-linear fashion rather than left to right
and top to bottom. Therefore, he claims that ideas and linkages can be mapped in an
analogous, non-linear fashion. Similarly, Chen (2008) states that mind maps represent the
radial thinking pattern of the human brain, where the data source or the topic can be at
the center and other data or related topics radiate around or connect to this center.
Mind maps have been used in different stages of the design process. It is commonly
used during idea generation and concept design in the very beginning of the process (Chen,
2008). It is considered a catalyzer for problem analysis and solution development in
industrial design education (Kokotovich, 2008). Although it is used for structuring and
visualizing qualitative research findings (Kokotovich, 2008; Wheeldon, 2011), mind
mapping also supports learning by facilitating information retrieval and critical thinking
(D’Antoni et al., 2010). The power of mind maps has been recognized in other fields
including health, education, sociology, and engineering (Nesbit & Adesope, 2006).
In our case study, students were to use mind maps in the conventional manner
suggested by Wycoff (1991) and Tassoul (2009). Students were told to begin with a node,
image, or any graphical representation of the problem at the center of the page and then
brainstorm themes around the central problem. They were encouraged to defer judgment
initially. They were guided to add branches and sub-branches as necessary and use one
node or branch representing each keyword, idea, or a concept. Single sources of
information might support multiple nodes. Students were told to use lines or arrows to
connect related nodes and to use different colors, symbols, line thicknesses, icons, and
other graphical representations to highlight ideas/relationships. They were encouraged to
reshape the map as needed. Students were allowed to use digital and physical techniques
to produce mind maps (see Figure 12).
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Figure 12 A student synthesizes their literature review through mind mapping.

Experience Mapping
Conventional touch points such as a product purchase or a service call have been
valued by companies focusing on improving the experience at these critical moments.
However, this approach undervalues the importance of the entire experience or the endto-end customer journey (Rawson et al., 2013). According to Risdon (2012, p. 76)
‘…companies are recognizing the interconnectedness of the cross-channel experience. It's
becoming increasingly useful to gain insight in order to orchestrate service touch points
over time and space.’ Expanding the understanding of the entire customer experience,
mapping out positive and negative incidents, evaluating existent channels, identifying
opportunities, and ultimately creating measurable, successful experiences across the entire
cycle have become vital (Cascio, 2013). Therefore, mapping the entire product experience
is suggested to align business goals and strategies with customers’ expectations and
experiences (Norton & Pine, 2013; Paquin, 2013; Rawson et al., 2013). An experience map,
also known as customer journey map, appears to be an effective tool. Fundamentally, it is
a systematic approach visualizing the entire experience with a product or service. It
represents the experience from a customer’s perspective and reveals the interactions that
customer performs in the current situation (‘Customer Journey Map,’ n.d.). Also, an
experience map can be a strategic tool for a company to present ‘key insights into the
complex customer interactions that occur across experiences with a product, service, or
ecosystem’ (‘Adaptive Path’s Guide to Experience Mapping,’ n.d., p. 04). It reveals
inconsistencies, obstacles, and pain points associated with the use of the product (Haskell,
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2008). Experience mapping can help companies when there is a gap in understanding the
customers’ experience. It can provide feedback and challenge conventional thinking and it
is useful when intractable policies become obstacles and central to convincing decision
makers to act (‘Customer Journey Mapping,’ n.d.).
The major benefit an experience map provides is a holistic view of the experience
across data points such as time, location, information channels, user satisfaction, or
confusion levels, among others. (‘Experience Map,’ n.d.). The idea behind experience
mapping is to simplify a complex situation (that radiates or cycles) into a seemingly linear
and manageable format without losing data points of interest. Hence, an experience map
manages to simultaneously present multiple data types. In other words, it helps represent
and synthesize the findings of design research regardless of the data collection method.
Eventually, with sufficient data and touch points across an entire experience, the
complexities of the system are revealed in a meaningful way.
An experience map might be confused with storyboards or systems layouts. However, a
storyboard only illustrates the usage journey while a system layout simply represents how
the system works. While providing greater insight than storyboards or a system layout, the
experience map is neither a data collection tool nor data analysis method. Instead, it is a
data synthesis and communication technique. Therefore, a successful experience map
relies on successful design research and on the quality of data collected. At this point, it is
essential to acknowledge that there are two versions of experience maps. The first
represents design research findings, which can be called ‘as-is’ or a ‘current situation map.’
This version is appropriate at the beginning of the design process because it leads to design
criteria by presenting pain points and problems, triggers and milestones, flow paths and
interactions, and others. The second version of experience map is known as ‘to be’ or an
‘anticipated situation map’ illustrating how the proposed solution might influence the
current situation. The second version is appropriate later in the design process when the
solution needs to be situated in context. Once these versions of the experience maps
overlay, the impact of the proposed solution can be revealed. It is important to clarify that
the current study focuses only on the first version (as-is or) of experience map due to
limitations of the scope of the assessment.
Risdon (2012) mentions five components of an experience map: the lens, referring to a
persona type that filters the data represented in the map; the journey model, which is the
way of illustrating the map because the map can be generated differently depending on
the nature of the journey; qualitative insight, referring to data collected from the
representative of the persona; quantitative information, representing facts or
measurements taken regarding the journey; and takeaways, referring to lessons learned
and opportunities that drive the next phases of design process. Identifying personas and
uncovering the true insights require comprehensive research across entire experience. An
experience map can only be generated after the study of customer behavior; in other
words, as Risdon (2012) suggests, the research data should be collected and analyzed
before or while generating the map. Once data are available, the map can be generated.
This is a visualization process synthesizing where the entire experience, key insights, and
findings are associated with metrics that matter. The map then becomes a compelling
narrative to understand the system and problem areas, becoming a descriptive tool to
communicate with stakeholders. Finally, the map becomes fuel to generate valid design
criteria for the remainder of the design process (‘Adaptive Path’s Guide to Experience
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Mapping,’ n.d.). However, It should be highlighted that ‘the map is meant to be a catalyst,
not a conclusion’ because it is a living document across the project period or company life
(Risdon, 2012, p. 81).
Students in our case study had already been exposed to primary and secondary data
collection methods and collected data before they were introduced to experience
mapping. A PowerPoint presentation briefly described what an experience map is and
what it is not. The differences between storyboards and other graphical representations
were discussed with the class. For the first section of the map (at the top), students were
encouraged to think about the entire experience as a timeline (in a linear manner) defining
critical, major phases of the user experience. Afterward, they were told to provide
descriptions and find linkages, interconnectivity, and cross-pollinations between these
phases. Once all phases were placed and linked, the students began to define and visualize
decision points, behavior triggers, prior knowledge, actions taken, goals, appraisals, and
metacognitive states of users on the map. The second section of the map was explained to
the students as including identification of the stakeholders involved, including representing
the information flow between the stakeholders (Note: Some students were encouraged to
generate an expectation flow chart instead due to the nature of the problem they were
addressing). Students were also instructed that this section of the map should match the
previously defined phases. The third section of the map was described as being dedicated
to the representation of quantitative data. At this point, students were encouraged to
illustrate measures such as performance, usability, usefulness, and desirability scores in
each phase (Jordan, 2000) and to represent results using bar graphics, trend lines, scatter
plots, and so forth. The last section of the map was described as being devoted to
representation of the qualitative data collected via interviews or observations. Students
were guided to think about the data in three groups (‘Adaptive Path’s Guide to Experience
Mapping,’ n.d.). The first group of information included quotations from customers on
‘what they say they (customers) do’ during each phase. The second group emerged from
observation notes on ‘what they actually do.’ It was highlighted and discussed that what
customers say they do is not necessarily the same as what they actually do and this
section’s aim is to reveal when differences exist. The third group of the information was
extracted from the verbal data (keywords) from interviews about ‘what they feel’ during
each phase. This phase can be either visualized by bar or line charts or arousal manikin
figures. Finally, students were asked to identify pain points on the map and then
brainstorm on opportunities. The PowerPoint presentation was concluded with multiple
examples of experience maps and a generic experience map template (see Figure 13). An
example experience map (using the template) from students’ artifacts is presented in
Figure 14.
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Figure 13 Experience map template presented to students. Note: The experience map template is
informed by relevant literature and maps created for author’s client work.

Figure 14

A student uses the experience map to identify a treatment procedure.
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The Class Structure
This case study was conducted in a senior-level industrial design studio with 12
students (8 male; 4 female) in Fall 2014. The studio was structured around two projects.
The first project was a semester-long, funded project with team research and individual
solution development. Because the first project was funded, we cannot share the students’
final work product from this project. Four teams of 3-5 members were formed to address
different approaches to a healthcare topic. The project management structure included
periodic structured peer and client critiques, on-site client feedback sessions, one-on-one
feedback sessions with the instructor and teaching assistants (TA), and concluded with
formal presentations to the project sponsor and one-on-one discussions during a trade
show–styled poster session. The second project was a seven-week independent, individual
project centered on a workforce intervention theme and was completed concurrently with
the first project toward the end of the semester. Although students managed both projects
simultaneously for a period of time, the due date of the projects was staggered. The
second project included one-on-one feedback sessions with the instructor and TAs and the
format for the project deliverable was the presentation of the project and design as a
portfolio piece.
During the first half the semester, students were instructed on how to conduct
literature, market, and patent reviews; how to interview users and stakeholders; and
methods for observation. As described previously in this paper, students were instructed
on generating mind maps and user experience maps as visual data synthesis tools.

Assessment Methods
Three data sets were used to assess the impact of the formal instruction on visual data
synthesis tools: student survey, external critiques, and expert review of student artifacts.

Student Survey
At the end of the semester, students were asked to complete a survey in addition to
the traditional course evaluation. The purpose of the student surveys was to gather metacognitive reflections about the students’ experiences with the instruction, visualization
tools used, and the likelihood of application of these tools in future design projects. The
open-ended student surveys were reviewed using content analysis from which themes
were identified. The survey responses were evaluated using qualitative data analysis
software (Nvivo, 2015) to identify common themes or topics important to the students.
This process was informed by a grounded theory approach to reveal meaningful themes in
which common threads were identified and counted as they occurred.

External Critiques
The instructor’s notes and audio recordings were reviewed for evidence of external
critiques highlighting the merits or usefulness of data visualization tools in communicating
the development of design priorities.
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Students’ Artifact Review
In the artifact review, the students’ presentations were assessed for successful
application of data visualization tools in their design process and the number and quality of
design criteria revealed. The reviewers defined design criteria as either a set of verbal
guidelines from which students ideated, goals to be achieved during ideation, or a
summary of problems reveal during design research. The artifacts from project 1 included
the mid-semester presentations and final presentations consisting of the group’s
presentation slides while the artifact reviewed for project 2 was the students’ final
portfolio pieces. Three reviewers (one of the authors and two Industrial Design graduate
students) evaluated 21 artifacts (see Table 1). An example artifact from project 2
highlighting the outcome of a student’s work is provided in Figure 15 (Note: Each student
incorporated the visualization methods differently in their final deliverable). Reviewers
identified the visualization techniques (mind map, experience map, text, graphics) for each
research method (literature review, market review, patent review, interview, and
observation) and documented the frequency of occurrence (count).
Each instance of the research methods using a visualization method was rated (see
Appendix) for its quality and connection to the design criteria. The linkage to design criteria
was defined as the piece showing evidence of a linkage between the visualization tool
preferred by the student and the design criteria documented in the artifact. Quality was
assessed using three metrics: Communication of Content (the method used communicates
students’ process and ideas in a thoughtful and compelling way), Quality of Execution (the
piece presented displays attention to craft and visual appeal), and Rigor of Inquiry (the
piece shows evidence of unique thought and rigorous inquiry). Each metric was evaluated
using a 7-pt Likert strength of agreement scale. Reviews counted the number of design
criteria and ranked the criteria for relevance.
For the data generated by the three reviewers assessing 21 artifacts, the intra-rater and
inter-rater reliability (e.g., variability of ratings within a reviewer and between the
reviewers) were calculated using intra-class correlation coefficients (ICC) in SPSS (IBM,
2013). ICC is a reliability test in statistics that measures inter-rater agreement or
consistency. It compares variability of different rankings of the same participant with the
total variation for all rankings and participants. ICC values correspond to: 0 to .5 poor
agreement, .5 to .6 fair agreement, .6 to .7 moderate agreement, .7 to .8 strong
agreement, and .8 and above indicate very strong agreement (Cohen & Cohen, 1983). In
this study, ICC scores for the reviewers were very strong (Cohen & Cohen, 1983) ranging
from .95 to .99 for each artifact. An aggregate quality score was generated by averaging
the ratings of the three metrics (communication of content, quality of execution, and rigor
of inquiry) from each of the three reviewers.
Table 1

Project-1
Project-2

Artifacts Reviewed

4 Mid-semester presentations
4 Final group presentations
13 Final portfolio piece

Note: One student did not participate in project 1 and one student did not complete the studio
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Figure 15 Student work outcome using visual data synthesis methods.

Results
Student Survey
Seven of twelve students responded to the survey. Approximately, 4000 words of textbased data was produced and transcribed, 357 references were identified around 8 main
themes (see Figure 16) and 21 sub-themes using computer-aided qualitative data analysis
software (Nvivo, 2015). Students referred to experience mapping more frequently than
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mind mapping. Systems thinking and visualization techniques were also highly favored
tools followed by design research and design criteria.
The first section of the survey focused on design process and systems thinking. The
intention of this section was to capture students’ reflections on their design process.
Students agreed that the problems chosen for the studio were complex and required
systems thinking. Projects ‘involved complex systems’ [student 6] and solutions required
‘gathering information from all sides of the problem in order to figure out my goals for a
project of such complexity’ [student 2]. Students emphasized the value of having a holistic
view when dealing with complex systems. A holistic view helps ‘recognize stakeholders,
identify what the true problem is, and establish constraints to drive design criteria’
[student 5]. Students also pointed out the importance of divergent and convergent
thinking in their design process: ‘Divergent thinking allows for a multitude of options and
techniques and routes to be considered and explored’ [student 7], and ‘(it) helped me
think outside the box’ [student 1], whereas convergent thinking ‘…allowed me to pull ideas
from my divergent thinking into unique system’ [student 2].

Experience
mapping
28%

Systems thinking
21%

Visualization
13%

Suggestions on
class
2%
Overall Studio
Experience
3%
Design Criteria
4%
Design Research
9%

Mind mapping
20%

Figure 16 The chart summarizes students’ survey data themes.

Except for one, students reflected on their use of mind map in their design process. A
student defined mind mapping as act of ‘taking the free flow of thoughts, paired with
research data and organizing it in a way that breaks a complex problem into bite sized
pieces that are easier to understand’ [student 2]. Mind maps were found useful when
synthesizing data: ‘I mapped everything from notes, initial ideations, wild ideas, and
research, experience maps, to the layouts at my presentation slides’ [student 2]. Some
found that mind maps were beneficial for certain phases of the design process: ‘I found
that the mind mapping best aided in the initial design phase’ [student 7] or ‘specifically for
literature and market review’ [student 4].
All seven students favored experience mapping. A student found that experience
mapping is ‘very similar to mind map, except instead of the organization of idea, this is the
organization of quotes, pain points in the process, and overall experience summary from
the users’ point of view, which aids in design direction’ [student 7]. It is ‘a visual
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representation of an experience for communicating and clarifying problems at each step of
the process’ [student 3]. One student suggested that the experience map assists ‘during
the secondary research phase, it helped identifying pain points’ [student 1]. Another
student found experience maps useful at the end of the design process; it ‘especially
helped out in the prototyping phase and initial production and design phase’ [student 7].
Experience mapping was also found useful for communication: ‘It helped the presentation’
[student 7].
The advantages and disadvantages (see
) of both mind maps and experience mapping were topics of interest for the students.
Mind mapping advantages included the ability ‘to prioritize what the literature stated and
what the consumer wanted’ [student 2], whereas the advantage of experience mapping
was noted when ‘work(ing) through very complex system that takes years to fully
understand’ [student 4] and ‘for a synthesis of broad information, which isn’t always able
to be concise’ [student 7]. Most students mentioned that both mind mapping and
experience mapping are time consuming. Mind maps were particularly found useful for the
early design process but confusing for presentations ‘with the consolidation of many ideas
to one location, this created a massive and expansive map, which is behemoth of a thing
navigate around, print hard copy etc.’ [student 7]. Mind maps are ‘helpful for the designer
but hard to incorporate into presentation’ [student 5]. Conversely, experience mapping
was noted as ‘somewhat subjective’ [student 4], and one students stated ‘sometimes the
person making an experience map injects their own thoughts where they shouldn’t and
contaminates the map’ [student 2].
In general, visualization methods were found to support ‘communication,
collaboration, and synthesis’ [student 3]. Visualization ‘made it easier for people who do
not know much about the problem to understand what we are saying’ [student 1]. ‘It
validates the focus of my project by demonstrating a complex understanding of the
problem’ [student 4]. Visualization ‘essentially gave the design process a landing place’
[student 4]. ‘It helped me further wrap my head around the information’ [student 1].
However, many students reflected that visualization requires graphic design ability and
takes time to learn how to use effectively. Except for one, students felt confident using
visualization techniques and anticipated using visualization techniques to represent their
design research process in their portfolio.
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Advantages and Disadvantages of Mind Maps and Experience Maps

Disadvantages

Experience
map

Advantages

Disadvantages

Mind map

Advantages

Table 2

Representing your research findings
Visual representation of your research
Organizing your findings from your literature review
Organizing your findings from your market review
Synthesizing disparate data
Cross-pollination, finding the connections
Generating new ideas
Eliminating ideas
Generating design criteria
Communicating within your team
Communicating your findings to those outside your team
Prioritizing design problems
Identifying where you are in your project plan
Looks messy and confusing
Takes time to build
Often counter-intuitive
Not easy to communicate with those outside the project
Abstract/redundant information for someone in audience
Hard to incorporate into presentation
Behemoth of a thing to navigate around
Hard to print
Frustrating to make
Partitioning a complex problem into its common phases
Recombining/ relating the partitioned phases of a complex problem
Finding hidden cross-pollinations or relationships in research data
Simplifying your research data
Visual representation of your research
Generating new ideas
Eliminating ideas
Generating design criteria
Communicating within your team
Communicating your findings to those outside your team
Prioritizing design problems
Synthesizing disparate data
Identifying where you are in your project plan
One must avoid the influence of bias
To create a visually appealing, well-organized map takes a lot of time
and planning up front
Can be made extremely broad
Sometimes can get too detailed
Requires practice to boil down points to impart
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External Critiques
External critiques highlighting successful use of the data visualization tools were noted
during studio presentations and at the mid-point presentations for the first project. These
comments were strongly linked to the project sponsor’s surprise with how quickly the
students were able to capture data and understand the complex problems they had been
working with for years. The critiques following the final presentations of the first project
focused on the design solutions, the feasibility of the design, and likelihood for adoption in
the marketplace.
‘I was really impressed with how quickly you honed in on what the key problems were
for diabetics and families and started to really ideate around possible solutions in a
matter of a few weeks on things that have taken us a matter of a few years. You have
really gotten in there so fast and shown that ugh (referring to the presentations and the
visuals) through this and ugh you have really done a very good job up to this point.’
Feedback summary provided by project sponsor.

Students’ Artifact Review
The results of the artifact review revealed that students preferred plain text and
graphics (icons, diagrams, or photographs) when presenting their findings from literature,
market, and patent reviews. The preferences were more toward text in project 2 than
project 1 for these three research methods. However, students used experience maps
more frequently when presenting findings from interviews and observations. Experience
mapping was favored more in project 1 than project 2. Overall, students used graphic
representations and experience mapping over text in project 1, whereas text accompanied
by graphics were predominately used in project 2. It is important to note that there were
no specific visualization methods for patent reviews providing synthesis in students’
artifacts. Also, there were no instances of mind maps usage in students’ presentation
artifacts for either project (see Figure 17).
An aggregate quality score was generated from all three metrics (communication of
content, quality of execution, and rigor of inquiry). Results revealed that overall the quality
scores were higher in project 1 (which was more structured, required group work) than
project 2 (more independent). For project 1, the representations of market reviews
presented the highest quality, followed by observations and interviews. For project 2, the
representations of observations received the highest quality scores, followed by the
market review (see Figure 18).
Each research method led to design criteria. The literature review resulted in the
highest number of design criteria and patent review the least (see Figure 19). The number
and quality of design criteria generated were higher for projects using experience maps
than those without (see Figure 20), especially when using experience mapping for data
synthesis. Results suggest that experience mapping is promising in helping students
synthesize data and develop meaningful design criteria.

862

A From Systems Thinking to Design Criteria: Synthesis Through Visualization

60%

44

46

47

32

41

48

57

63

21

89
25

40%

68

54

50
31

53

52

43

25

11

6

Project 1

Interview

Patent Review

Market Review

Literature Review

Interview

Literature Review

0%

13

Observation

53

Patent Review

20%

29

Observation

80%

Market Review

Occurance Rate

100%

Project 2

Mind Map

Experience Map

Text

Graphics

Figure 17 Preference of visualization techniques when representing research findings. Although
mind maps were not presented in students’ artifacts, they were used in their design
process.
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Figure 19 The occurrence rate of design criteria in each research method.
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Figure 20 Occurrence (left) and quality (right) scores of design criteria observed in students’
artifacts. The dark color represents projects that did not use experience mapping (without
experience map) and light color refers to a project that used experience mapping (with
experience map).
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Conclusion
Systems thinking can be achieved when both holistic and reductive approaches are
applied (Ahl & Allen, 1996; Allen & Starr, 1988; Kay & Foster, 1999; Koestler, 1979). In this
sense, mind mapping endorses holistic thinking. Each node in the mind map represents the
‘elements’ Meadows (2008) mentions. When the information is organized in a non-linear
fashion, students were able to identify ‘interconnections’ between these elements.
Building on this, students then comprehend the ‘purpose’ or mechanism of the system.
Buzan's (1994) and Chen's (2008) descriptions of the nature of mind mapping supports
divergent thinking in the early phase of the design process. This technique generates
questions about systems, reveals gaps, and fuels design research. Results from the student
surveys suggest that mind mapping is promising for data synthesis early in the design
process where students were focused on literature, market, and patent reviews.
Experience mapping engages both holistic and reductive (convergent) thinking of systems.
Experience maps represent important behaviors within the system; visualize when, where,
and what triggers these behaviors; and visualize the information flow between elements.
When multiple layers of data are layered within an experience map, students were able to
identify pain points and problems and directed toward opportunities to solve certain
problems. Students found experience maps useful in the middle phases of the design
process due to their power in synthesizing interview with observational data. Students
found experience maps to be a powerful communication tool for their presentations,
which was acknowledged by the project sponsor.
Students’ artifact review suggests that students gain many design criteria from initial
design research methods where they used mind mapping. Surprisingly, literature and
market reviews contributed to these results more than other research methods. However,
students did not prefer to use mind maps in their presentation artifacts because mind
maps were identified as large, confusing, abstract, and redundant for audiences. The
artifact review also revealed that projects using experience maps presented greater
numbers and higher quality of design criteria compared to those did not. However,
experience maps are susceptible to bias given their interpretive nature.
Because the first project was a group project with clearly defined steps and
intermediate deliverables reviewed in peer critiques, the use of data visualization tools was
expected to be strongly documented and highlighted in their design development process.
Because the second project was completed individually and had fewer intermediate
deliverables, the level of data visualization tool use was anticipated to be variable between
students. Results highlighted that students relied on text and graphical representation
more in project 2 than project 1. The uses of experience maps were fewer in project 2 than
project 1. Not surprisingly, the quality of visualization techniques also decreased in project
2. The limited number of data samples is a result of the case study approach taken in this
project; hence, this limits the generalizability of the findings.
Results suggest that a combination of mind mapping and experience mapping
promotes data synthesis and development of design criteria. The combination also
supports systems thinking because it merges holistic and reductive approaches.
Furthermore these visualization techniques drove students’ design criteria. Due to the
flexibility that these visualization methods offer, educators who have different learning
styles in the class environment may realize greater benefit from these techniques.
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In conclusion, the use of mind maps and user experience maps to aggregate findings
from secondary (literature, market, and patent searches) and primary sources (interviews
and user observations) can be used to:
Visualize the entire user experience, providing a holistic view of the system
Represent system dynamics and complexity
Organize research findings from multiple sources
Reveal key insights, pain points, and triggers that cause certain behavior
Help understand relationships and interactions between stakeholders and products
Illustrate expectations of stakeholders
Promote further investigation around a specific pain point
Clarify opportunities leading to design criteria
Provide a road map for the design process—including validation, evaluation metrics
Visually present design research skills in students’ portfolios
Acknowledgements: The authors thank the ID400 students (Fall 2014) who
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Appendix
Reviewers used this online survey to provide their rankings for each student artifact.
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Abstract: Strategies, systems, experiences and services are part of the new
challenges faced today by design students and designers. These challenges
include shifting audiences with specific needs due to the broad offer of services
and products that often create new needs. Besides, there is a great demand for
multidisciplinary designers that are able to generate and perform ideas in a cocreation environment. One approach to meeting these challenges include an
open-ended, scaffolded brainstorming process. Structured methods have many
benefits such as collaboration between teammates, ordered and constructive
creative sessions as well as increased efficiency. One structured method that has
found a place inside classrooms across the world is the Deconstructive discourse.
This research follows its definition as a mode of questioning stereotypes,
traditional ideas and popular views by comparing them and exploiting their
visual and verbal signs for their meanings. This paper explores the use of
Deconstruction as a structured ideation tool that correlates the effort to educate
students on the rationality of a project. It presents five case studies, each one in
a different context and describes how this tool stimulated and enhanced the
students' learning and ideation process. The research and the framework
presented here were initially applied as a Design teaching method. However its
use can be adapted into other learning environments such as PreK-16 education
in courses like language education or aimed to stimulate problem solving and
creative thinking.
Keywords: Deconstruction; ideation; semantics; critical thinking; design teaching
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Deconstruction as a Structured Ideation Tool for Designers

Introduction: The Framework
Several authors agree that Deconstruction is useful as a critical tool because it exposes
the gap between value and concrete inside culture and that there is an important space for
it in the studio classroom (Lupton, 1991). Deconstruction can be defined as a mode of
questioning stereotypes, traditional ideas and popular views by comparing them and
exploiting their visual and verbal signs for their meanings. This framework is a structured
ideation tool that uses the concepts of sign and the elements involved the creation of
meaning. Its composed by three stages each one related to the Deconstructive process:
Binary Pairing, Question Assumptions and Exploit Signs (Table 1). Binary Pairing are terms
or ideas that have opposing meanings like ‘white/black’. (Cruickshank, 2010). Assumptions
and Contradictions invite to question and critique the fundamentals of those binaries. The
last stage, Exploit Signs uses different tools to analyze the semantics of the known
assumptions. (Hong, 2004; Lupton & Miller, 1994).
Table 1 Framework stages
Binary Pairing
(Higgs, 2002; Rago, 2004;
Stephens, 1991)
Set of ideas that have a fixed
relationship.

Assumptions and
Contradictions
(Derrida, 1980; Rago, 2004;
Stephens, 1991)
Differences and oppositions
between the ideas paired.

Exploit signs
(Derrida, 1980; Lupton, 1991;
Walker & Dell, 2008)
Critique of visual and verbal
signs with multiple meanings

Each stage is connected by a set of operators that help questioning the binary and its
assumptions (Table 2) (Balkin, 1996). In Stage 1 and 2 the operators are related to the basic
sign theory from Saussure and Stage 3 is connected by representation tools from to the
Deconstructuctive discourse like denying, duplicating or attaching. (Hong, 2004; Hong &
Hwang, 2006).
Table 2 Framework operators
Questioning Operators
Element A depends on Element B
Element A over Element B
Element A is a subordinate of Element B
Element A is a special case of Element B
Element A resembles Element B
Element A means Element B
Element A indicates Element B
Element A is an abstract concept of Element B
Element A is arbitrary relationship of Element B
Element A is caused by Element B
Element A is the opposite of Element B

Analyzing
Operators
Semiotics
Pragmatics
Semantics
Syntax
Style
Function

Representing
Operators
Quotation
Fragmentation
Repetition
Decontinue
Disjunct
Decentre
Decompose
Deny

This framework is represented in three groups of cards created to build a hierarchical
organized structure (Figure 1). Card sorting is a qualitative and exploratory research
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technique. This method allows the finding of patterns in the users’ mental models and
behaviors while involving them in the creative process. It also grants the development of
critical thinking and categorizing and relating objects (Spencer, 2009).
Each group of cards represents one of the three stages involved in the Deconstructive
process and contains multiple operators that connect one stage to the next. Different
visual and physical characteristics were assigned to the groups like tessellated shapes
similar to a jigsaw puzzle that can be interlocked with the following stage: a half circle for
Stage 1 and half rhombus for Stage 3 while Stage 2 connects with the previous two.

Figure 1 Complete card deck, Binaries cards (Stage 1), Question Stereotypes cards (Stage 2), and
Represent Stereotypes cards (Stage 3)

The cards are color coded in each stage: yellow for Stage 1 cards, orange for Stage 2
and red for Stage 3. The design of the card includes the name of the stage, one operator
and a definition exemplified by building bricks (Figure 2). This exemplified visual
representation acts as a dynamic element that transforms, connects and adapts as they
represent different moments in the ideation process externalizing them through a mental
model represented in the card structure.

Stage 1: Idea

Stage 1: Binary

Stage 2: Find Stereotypes

Stage 3: Exploit Signs

Stage 1 – Questioning Operators
A depends upon B
A is a special case of B

A is caused by B

A over B

A opposite of B

A symbolizes B

A is a metaphor of B

A subordinate of B
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A indicates B

A resembles B

Stage 2 – Analyzing Operators
Style
Function

Structure

Meaning

Stage 3 - Represent Operators
Duplicate
Attach

Interrupt

Repeat

Separate

Deny

Slant

Signs

Context

Break Down

Figure 2 Visual representations of the operators in the Framework.

In order to understand the way the ideas were created during the pilot study and
subsequent tests, Syntactic Representations where used. These representations can be
defined as the assemblage of relevant information in a sentence or in the case of this
framework an idea in a mental representation. This embodies particular content that has
formal properties (Brannigan, 1996; Zwicky, 1990). A preliminary development of this ideas
has been presented previously in (Echeverri, 2014a) and (Echeverri, 2014b).

Case Studies
This section presents three case studies from different exercises carried-out between
2013 and 2014 in order to explore how students and designers can use the Deconstructive
process to ideate.

Case 1: Binary construction during ideation
This first case was the pilot study done during the summer of 2013 to evaluate the
application of the framework in an ideation context. The participants received a Task
Description along with a workbook to guide them though the pilot (Figure 3). It had a short
brief adapted from the Electrolux Design Lab Contest from 2013 that approached the
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changes and challenges in design, inspired by urban living and the need for sustainable
design. The participants were asked to propose a solution using the Deconstructive
Framework based on any of the 3 topics described in the brief: Social Cooking, Natural Air
or Effortless Cleaning. Only the pilot study and the cases presented in this section, allowed
the participant to deconstruct an idea using several cards. The Syntactic Representations in
the examples from Case 2 and Case 3 present a single element on each stage in the
ideation process to facilitate the ideation process.

Figure 3 Participants A and B using the workbook to aid their ideation process.

P ARTICIPANT A: T REES AS THE CENTER OF HOME LIVING
This participant defined the binary as ‘idea
of a tree’ (a) symbolizes (b) ‘nature’ (c). The
student explored each card available in the
deck and analyzed the examples and definitions
given in the workbook. This idea was later
expanded and deconstructed as an
architectural space where a tree is the center of
housing living, similar to a tree house. (Figure
4,5). The student justified the idea by qualifying
(d) trees as oxygen producers (e1) and that by
them being usually tall (e2, e3), homes should
be built to take benefit of both facts by
changing their traditional architectural
structure (f2). In the structure was also
proposed (f1) the idea that instead having hard
floors made out of wood or marble it was
better to have soft grass that would feed the
tree (f3).
Figure 4 Proposed idea of Deconstructed Living Space
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Figure 5 Syntactic Representation Participant A

P ARTICIPANT
GARDENS

B: D IVIDING LIVING SPACES WITH VERTICAL

Similar to the idea presented in the previous
example, this participant also explored the creation of
a ‘live space’ that deconstructs the notion that the
walls in a house are solid and lifeless. In this case, the
student proposed having vertical walls made out of
bushes and plants that allow continuous air flow and
at the same time maintain a comfortable temperature
in the house (Figure 6,7). The participants’ binary was:
‘Idea of a tree’ (a) indicates (c) ‘Idea of air’ (b) and
then deconstructed by exploiting the function (e1) of a
wall; the meaning (e2) of it as being part of a solid
space and changed the context (e3) of the plant into
an indoor space. By duplicating (f1) and repeating (f3)
them, the participant attached (f2) new meaning to
the idea of organic walls into a housing space.
Figure 6 Living walls that separate spaces.

Figure 7 Syntactic Representation Participants B

Case 2: Building patterns from everyday objects
In this exercise, groups of 3 students were asked to pick one idea from a set of eight
preselected photos of things that could have multiple meanings. Participants were
instructed to choose and idea and give a new meaning to it by building a binary. The
objective of this exercise was to evaluate the ability of the participants to build a structure
using the cards while applying different deconstructive tools, and at the end create a
pattern based on the questioning of their initial idea (Figure 8).
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Figure 8 Students from Group A during the exercise at Kent State University

G ROUP A: O RANGES AND L EMONS
The initial step for this group, was to build their structure based on a series of tiers that
helped them select, discard, and evaluate their possibilities in terms of how the cards
where going to be combined. They validated each tier group and discarded the ones that
they believed did not apply to their views on the ideas or where difficult to understand. As
the structure evolved, the group members negotiated between themselves in order to
proceed with the final idea.

Figure 9 Syntactic Representation of the idea from Group A

According to this group, the deconstructed idea of an orange (a) was built around the
similarities (c) this fruit has with a regular lemon (b) for example being round, citric, acid in
their taste and similar texture in their skin (d). They defined these four reasons (e) as the
questioned stereotypes in the binary ‘an orange resembles a lemon’. Group A decided to
exploit this binary by duplicating (f) the resemblance among the elements common to and
orange and a lemon (Figure 9,10) creating an interesting mix between the outside texture
of the orange represented in small dark orange dots and the inside of a lemon. This
representation keeps certain elements shared in the binary like the color scheme and the
shape of a leaf commonly drawn in fruits.

Figure 10 Left: Sketch presented by Group 1 the
876end of the exercise. Right: Pattern
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G ROUP B: C ATS AND D OGS
The initial process for this group was to evaluate each one of the cards and sort them
according to the definitions that were clear for them. A second tier was created between
the cards and the possible ideas that they had available. A noticeable leader took charge of
the group and became the last voice in the way the cards and the ideas were created. This
hierarchy was maintained across the exercise: a leader directed the group, two students
became the ones who executed and a fourth was a passive validator. This group stated
that a cat (a) is the opposite (c) of a dog (b) following a popular view on both animals and
their behavior. They listed several qualifiers (d) on the structure (e) of both ideas: the noise
a cat and a dog makes, their shapes and colors (Figure 11). According to them, the
mentioned qualifiers define the way cats and dogs are commonly represented (as a
stereotype).

Figure 11 Syntactic Representation of the idea from Group A

This group decided to deny (f) several aspects from the stereotypes described by
them including the sound emitted by both animals and later represented by the
onomatopoeia of ‘bark’ in their resulting graphic (Figure 12). Other aspects like the shape
of their bodies where exploited by having the common idea of a spotted dog and a
spotted cat. As seen in Figure 12 both animals became ambivalent for this group; a cat
can be a dog and vice versa by deconstructing their stereotypes. The framework
facilitated the exploration of what this group considered were stereotypes of their ideas,
and helped them to build a structured thought process.

Figure 12 Left: Sketch presented by Group Right: Pattern

Case 3: Deconstructive Mental Mapping
During the 2014 International Symposium on Electronic Art held in Dubai, the College of
Arts and Creative Enterprises held an exploratory workshop consisting of interactive
exercises. This workshop required participants to approach a single idea from its multiple
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meanings. A total of 21 students participated and were grouped in teams of 3. The first
part of the workshop introduced participants to how meaning is created and how
deconstruction is used to explore and decompose created meaning.
A short mention of Derrida´s work was part of the introduction and the presentation
concluded with a quick overview of current applications of Deconstruction in Design, Arts
and Architecture with examples from Reem Koolhas, and Comme Des Garçons.
The second part of the workshop required the students to use the cards to deconstruct
common ideas (e.g. fruits, kitchenware, nature) and to explore their meaning by using the
cards from the Framework. This last group of cases presented in this section requested the
use of the whole deck instead of a single card. The idea behind this change was to study
the ability of design students to explore meaning from multiple perspectives. Afterwards
they were requested to present their outcomes to the workshop audience.

G ROUP A: W ATERMELONS FOR THE SUMMER

Figure 13 The cards were used as a mental mapping

According to this group, the ‘idea of watermelon’(a) resembles (c) Summer (b) because
it is a fruit that is commonly consumed during this season due to its high water content
and freshness. To understand each of the tools in the Framework, this group of students
decided to explore them as iconic representations of a watermelon (Figure 13). For
example they represented ‘interruption’ of the idea by organizing icons in an up and down
rhythm. They used the cards as a tool that allowed them to map different concepts by
using also paper and markers, in a similar fashion to using post it notes to ideate. The
second stage was about using the context (e) of consuming watermelon and explored ways
to deny (f) this original stereotype. For this group, it would be the anti-watermelon, a fruit
that can be skinny (in terms of the thickness of its husk), bitter, dry, sour and instead of its
traditional pink color, it would be black. (Figure 13, 14)

Figure 14 Syntactic representation
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Conclusions
According to the AIGA (American Institute of Graphic Arts), strategies, systems,
experiences and services are part of the new challenges faced today by students and
professionals in general. These challenges include shifting audiences with specific needs
due to the broad offer of services and products that continuously create new needs. Also
limited resources that need sustainable solutions with low impact to the environment, as
well as low production costs. Besides, there is great demand for multidisciplinary
professionals who are able to generate and perform ideas in a co-creation environment
(AIGA, 2009).
This research sought to develop and validate a Deconstruction-based tool for
generative ideation presented as a card sorting method. The results indicate that
questioning stereotypes by using an open-ended structured tool is an effective way to
generate ideas. The correlation between sign and meaning in a cultural context is a key
factor for exploring complex creative challenges. By probing stereotypes and approaching
an idea from several points of view, students can create multidisciplinary projects that can
be developed in a co-creation environment. The diversity of the outcomes proposed by
the participants showed evidence that the framework is a flexible tool that can be adapted
according to the needs of the student. It only requires knowledge of the basic theory of
semiotics, which makes it appropriate, from PreK16 education to professionals.
The first Case Study sought to explore the possible applications of Deconstruction in the
ideation process when solving a problem. This first approach presented several challenges
in term of how the framework is used; a wide range of options, sometimes confusing to the
participant, became a problem due to its complexity. Yet, the participants agreed that the
framework allowed them to understand a tiered process that was helpful to come up with
ideas. The second case study approached a more light and functional way to use the
framework by simplifying the rules and the general communication of it. This was
noticeable through out the testing process; it allowed the participants to ideate faster and
test the many possibilities before making an ideation decision. By exploring visual
representations of the rules in the framework, the participants were able to apply different
Deconstruction-based strategies. Syntactic representations of each one of the participants’
projects permitted to test their ideation process as well as the logic behind a
deconstructive process. Certain roles were seen when the participants were using the
cards: the Follower that trails the group’s opinions, the Leader that organizes and arranges
the ideas, and the Executioners that were responsible for sketching, writing and organizing
the cards. The final case study was aimed at showing the framework use in a co-creational
environment, similar to every day classes, where students work in teams to solve a
problem and come up with a single idea. The final versions of the cards used in the
framework were clear and easy to understand, the visual representations backed the ideas
and helped the students apply stages and operators as part of a Deconstructive process.
Considering the outcomes from the case studies presented in this paper, it can be
concluded that Deconstruction helped the participants in the creation of new meaning by
understanding an idea from its many angles and prevents leaving its alternative meanings
out. Every single idea that has a meaning is conditioned by the experience of its creator
and that is what this framework achieves. The framework takes those experiences and
transforms them into tangible outcomes. The cards are a generative thinking tool that
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looks to build meaning that can be applied to any field; from living spaces that make use of
plants and trees as structural components with an environmental purpose, to explore
everyday objects that can be overlooked. The applications of Deconstruction are almost
infinite inside and outside the classroom and the studio environment.
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Abstract: China’s urbanization is becoming a tough and inevitable issue against the
government’s objectives. The cities, including Shanghai as the most developed
metropolis in the country, are now confronting more practical issues especially in the
public services development to achieve ‘Ecological Urbanism’. This paper is
discussing around the application and practice of service design in transforming the
street food to be more sustainable, and the possibility of implementing service
design approach used in the street food for ecological urbanism. The reason we
select street food as research object is because we want to refer to the very specific
urban scenario hence the elements of street food are the right ones that not only
popular to all the residents but also quite challengeable to the government. The
‘Street Food’ project in this paper as an experimental project was going to assess the
use effectiveness of service design methodology in tackling these kind of issues.This
paper also analyses how the service design approach used in the street food can
provide ideas for the public service managers to encourage interpersonal
communications and promote sustainable development for ecological urbanism.
Keywords: service design, street food, ecological urbanization, social innovation
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Introduction
The research background
Urbanization is the nationwide trend and direction of social innovation in China, which is
also one of the crucial parts in China’s contemporary development process. China has been
taking only 16 years from 1996 to 2011, as the first half of China’s urbanization, to increase the
urbanization ratio from 30% to 50%. In the next 20 to 25 years will start the second half to
continue increasing the ratio to 70%. The urban population will add 15 million annually which
are new migrants from countryside (Shusong, 2013).China will gradually transform the
qualified rural citizens to urban residents in the coming years, and keep attracting those nonnative populations to live and work in the megacities such as Beijing, Shanghai and Shenzhen.
China will face tremendous challenges in the development of economy, culture and natural
environment when urbanization moves further.
Shanghai has an enormous scale of population with 23 million inhabitants, and in which
there are 8.9 million migrant workers accounted 39% of all (data source: the sixth national
census). The imbalance of population distribution and the severe population aging have
already brought pressure to city’s resource supply, public service capabilities and sustainable
development. The immigrants to Shanghai are mainly the young workers to supplement the
labour shortage in the city. In the past decade the new raised social problems in Shanghai are
mainly including the increasing crime rate, the conflicts and opposition between local
residents and migrants in culture and social conducts, and the unfair treatment in social
resource distributions, which are no longer the only solutions from urban planning and
management, but more and more the concerns or soft capabilities by social psychological and
behavioural management.

Street food is an epitome of urban transformation
‘Street foods are ready-to-eat foods and beverages prepared and/or sold by vendors and
hawkers especially in streets and other similar public places, often from a portable food booth,
food cart or food truck’ (FAO. 1989). In most of Chinese and Asian cities street food is regarded
as folk food handicraft representing its particular local life style or cultural memory. Seeking
street food is, to certain extent, an important travel agenda which can bring lots of tour
pleasure and local understanding.
In Shanghai and other Chinese cities, large numbers of urban migrants are making their
lives in the city by providing catering services, some are in budget or low end restaurants or
bakeries while others are floating street food stands. Based on our project observations on the
street food makers and their production-consumption cycle, we launched the ‘Street Food’
project to use street food as urbanization epitome and apply service design methodology to
achieve the sustainable and ecological progress. Being the urbanization epitome, street food
has its particular elements in urban transformation for providing budget and quick food supply
for many city employees given home-made food are no longer available, representing the
city’s unique and vital culture characters, and offering living and business opportunities for
new migrants.
First, Street Food replace home-made to provide budget and quick food supply
According to a study in 2007 from the Food and Agriculture Organization, 2.5 billion people
eat street food every day (Tinker, 2003, p. 332).It also pointed out that modern economies
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have made street foods more important since workers are less likely to work near their home
and are frequently prevented from travelling to get food because of urban sprawl and road
congestion. Increasing access to food can also be coupled with efforts to encourage provision
of healthy and local food options, thereby advancing additional social goals (Cameron Hawkins
& Associates, 2011). In Shanghai street food plays essential role to provide every meal in a day
for the city work commuters. With the city expansion, people have been moved from old city
center to new residential areas, the commuting time are several times longer so it’s already an
impossible mission to prepare the eating stuff at home.
Next, Street Food represents the city’s unique and vital culture characters
It’s almost the common understanding that not in restaurant, but in street food court
people can discover the most local flavour foods. Therefore, as popular as the traditional
cultural sight-seeing spots, the day and night street food markets are part of the most secular
places in the city attracting the residents and tourists to experience the unique local
atmosphere and life style. One of the Seattle’s most popular events, the annual fall for
Greenville festival, are essentially temporary street food vendors. The government of Seattle
thinks affordable and culturally-diverse street food can improve public safety and street life,
increase access to local food, and create new business opportunities. The Christmas markets
are definitely must-see sites for all local ones and visitors representing the respect of cultural
heritage.
Last, Street Food offers living and business opportunities for new migrants
Due to the constraints of education and labour skillsets, number of urban new migrants are
not competent enough to get employed in the labour market, so these less trained migrants
have to make living by informal employment such commercial and service sectors, which
count 44.7% and 34% respectively(data source: shanghai government, statistics bureau). Just
as Alizon Draper(1996) said, other problems that the vendors faced were lack of business
skills, lack of access to collective facilities such as water taps and waste disposal systems, and
lack of recognition by local planning administrations. Feelings of insecurity and vulnerability
made few interested in investing in their businesses. As result, street food as important in
providing employment, services and goods (Hart, 1973; Cornia et al., 1992) through economic
activities that depend largely upon local selling conditions. (Hart, 1973) Street foods ensure
both availability and economy i.e. with no much pinch on the purse (Kurien, 2011).The street
food trade generates a surprisingly large volume of business, which involves large amounts of
money and also provides a competitive source of employment and income to millions of
people. (Draper, 1996)

Street food faces adverse situations
Street food is always a controversial topic that different attitudes between the government
and the residents are very obvious in supporting or opposing the development of street food.
According to the city’s latest news, the unlicensed stallholders will be totally banned from
many famous city spots under new regulations. The move, aimed at vendors who sell items
such as souvenirs, food and drink and clothing without licenses, covers 26 areas and 90 roads
and is backed by fines. The government shows its simple but rough administrative mind set to
sweep out and get rid of the street food and street vender to keep the street clean and in
order.
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Different voices from local citizens argue that street foods are usually regarded as unsafe
foods and treated rigidly by health administration and fire bureau, even though, the images
haven’t been changed in people’s minds. According to the feedback of the research on ‘Why
street food cannot become a cultural brand name?’ We can learn that sanitation and cleaning
has been the biggest problem with street food. 51% people think street food become garbage
dump. 48.3% people think that the policy is unclear. 34.4% think it’s under poor management.
13.6 think the location of the street food are placed too close to residential buildings.

Figure1

This diagram shows the research feedback on ‘Why street food cannot become a cultural
brand name in Shanghai?’ (A research by Sina Weibo, a total of 302 people voted on the
internet. Up to July8, 2014)

On the other hand, people can’t forget about street food and totally get rid of it. There has
been a great deal of famous night markets (most of them sold street food) in the past years, all
eventually disappeared. Gu Xiaoming, a retired professor from Fudan University, commented
‘they are where the local lifestyle is kept, and maybe government can find a way to register
and regulate the vendors so that we can still have the night food stalls while making sure they
clean the place in right manner.’
Lefebvre pointed out that the planning for these administrators linked to the public (state)
sector. It sees itself as scientific. This scientism, which accompanies the deliberate forms of
operational rationalism, tends to neglect the so-called ‘human factor’ (Lefebvre, 1996). A
good quality of life is argued to be sustained, with high concentrations of people providing
social conditions conducive to vibrancy, liveliness and cultural production and consumption
(Derya, 2011). The simple and rough administrative measures are not the preferred way to
make the life sustainable, human related factors have to be considered properly. To municipal
administrators, in our view, whether street food is disaster or cultural heritage is a matter
related to the broad vision and mission of urban governance which will determine the
characteristic of the city.
The ‘Street-Food’ project we discussed in this paper was mainly delivered in Shanghai with
the background above-mentioned. The project was aiming to formulate a localized approach
in urban development that can expand the richly diversified life and the relationship between
the local citizens and new migrants. Not only from technology and policy perspectives, but
also with culture and mentality considerations, the project is trying to explore the proactively
885

Bo GAO

accepted awareness of vision, imagination, and mutual respect for humans who are
experiencing the urban transformation.

Service design methodology for ecological urbanism
Anne Whiston Spirn(2011) stated that ecological urbanism is critical to the future of the
city and its design, while fulfilling human needs for health, safety, and welfare, meaning and
delight. Design has shifted its focus from tangible design to intangible design such as service
design, information design, system design (Sanders 2006; Mager 2009; Manzini 2009; Yongqi
2013). In recent years, service design started to play more and more significant roles in the
public service sectors. The service design is an emerging field focused on the creation of well
thought through experiences using a combination of intangible and tangible methods. It
provides numerous benefits to the end user experience when applied to sectors such as retail,
banking, transportation, and healthcare.
In ‘Street Food’ project, service design is applied as a holistic and comprehensive solution
to enable the design for both ‘substance’ and ‘service’, to cover the design aspects of strategy,
process and information with social, technological, environmental, and aesthetic touch points.
While help find the way out for street food, service design plays an essential role to clarify and
refresh the definitions of urban communication and multilateral community relationship
building. Successful resolutions to urban problems must integrate all these dimensions: social,
economic, environmental, and aesthetic (Spirn, 1994: 165-66). We would rather consider the
issue from a different angle and jump off from the views of sanitization and orderliness. Street
food is not simply a business presence but life and culture symbol that needs to synchronize
with the advancement of environment protection, information technology and social structure
diversity.

Human-centered service system
The primary focus of service design methodology for ecological urbanization is on humancentered design process, considering ‘a deep understanding and respect for human behaviors,
attitudes, dreams and capacities as the essential premise for any design action.’ (Meroni and
Sangiorgi, 2011: 203). Service design as a practice generally results in the design of systems
and processes aimed at providing a holistic service to the user (Stickdorn, 2011).
Akter (2011)advised that we should keep in mind that street food is important for food
security and addressing issues arising from this activity needs a multidisciplinary approach
which takes into account the interests of all the stakeholders and that focusing only on the
quality and safety of the street food itself cannot solve the problem. We take the street food
vendors, consumers, community residents, producers and sellers, governments and
municipalities, transporters, NGOs, designers, etc. as the stakeholders. It is generally
recognized that the quality of design increases if the stakeholders' interests are considered in
the design process.
A hunman-centered service system also makes reference from the concept of Servicescape
defined by Booms and Bitner, who emphasize the impact of the physical environment in which
a service process takes place. Servicescape can help assess the difference in customer
experience between a fast-food franchise restaurant and a small, family-run restaurant.
Whereas the quality of the food may be the same, the customer may perceive higher quality in
the latter over the former based on the environment in which the service is provided (Booms
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and Bitner, 1981). Street food in the project has special Servicescape application which can
deliver customer experience in the broad public places. In service design, all touch points need
to be considered in totality and crafted in order to create a clear, consistent and unified
customer experience. (Live|work, 2008)
A human-centered service system cannot be developed without aesthetics. The public art
needs to be introduced to balance the cultural and functional needs in the urbanization
process, not only to meet the requirements of necessary activities and spontaneous behaviors,
but also to activate human’s desire and joyfulness to join to the social community and
promote the interpersonal exchanges about the real emotions and further in-depth thoughts.
Service design is able to bring street food tangable and intangable elements to change
human’s preconceptions, not only to lift the experience of aesthetic feeling for street food, but
also help street food to integrate into urban space culturally and spiritually.
There are a few good practices in the region such as Korea, Taiwan and Thailand:
In Seoul, 1905 established Gwangjang Market is one of Korea's largest traditional
markets. Of the various things that Gwangjang Market is famous for, what brings crowds
of people every week there is the food stalls. It has changed from simple food stands into
a comprehensive fair combined of flower stores, sushi stores, grocery, and clothes stores
and so on. Most of those stores are moveable and decorated with specific branded
styles, which was praised as a ‘road culture’.
In Taipei, Shilin Night Fair is one of ‘must see’ places recommended by Taiwan Visitors
Association. Shilin Night Fair has established a Vendor Autonomy Committee as the selfregulatory organization, not only conduct supervision on the operators but also
communicate with city administrators.
In Thailand, the ‘Clean Food Good Taste’ Project directly benefits the people of Thailand
while also reassures tourists that food in Thailand is safe as well as looks and tastes good.
Until now, 5,377 restaurants (of 11,731 applied) and 3,045 vendors (of 6,843 applied)
have passed the criteria and been awarded the Clean Food Good Taste logo to be
displayed at their businesses (Kongchuntuk, 2002).

Technology-based service innovation
Service innovation can be defined as ‘a new or considerably changed service concept,
client interaction channel, service delivery system or technological concept that individually,
but most likely in combination, leads to one or more (re)new(ed) service functions that are
new to the firm and do change the service/good offered on the market and do require
structurally new technological, human or organizational capabilities of the service
organization.’ (van Ark et al., 2003)
China's ‘Internet+’ strategy, which will integrate mobile Internet, cloud computing, big data
and the Internet of things with modern manufacturing. Government will guide enterprises
with proper subsidies and use the market mechanism to operate to promote the information
technology application projects to better benefit the residents.
Digital spaces, tools and applications for knowledge and innovation management and
product promotion are fundamental components of intelligent cities, since they facilitate
communication, data storing and retrieval, knowledge transfer, cooperative product
development, innovation management, etc. (Komninos et al.,2007) Furthermore, digital
services help increase bottom-up participation in the governance processes, improve access to
markets or supply chains and provide a broader base for decision-making, thus making risk
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more calculable. (Chatterjee and Prabhakar,2005) The Internet would transform many
industries to focus on individual demands. Believing the Internet-based technologies will
forever shift the power dynamics between customers and businesses.
The mobile internet will be able to expand the connection from online space to offline
(O2O). The O2O makes the location, public linkage, continuous closeness and sense of
belonging to be public acknowledged. The concept of service Innovation will go beyond the
physical geographic domain. With technology-based service, street food presence model can
be developed both physically and portbally, can be reached without geographic and horary
limitations, can be shared and communicated based on the mobile enabled
telecommunication platform.

Service co-create and re-integrate urban community
The value of service design demonstrates in the co-creation with the practices of
stakeholders: what they do, what they think, know and learn, what they say, the objects that
are part of the service encounter, how it feels, and the structures that are enacted through
practice (Payne et al 2008; Reckwitz, 2002). The use of different design methods, design
research, design thinking and various visualization techniques link different stakeholders’
views during the service design process (Miettinen, 2012). Co-creation in service design model
is a continuous process embedded in every layer or activity. Therefore, a successful co-creative
model requires service design project to understand and interprete in the specific social
background, and if apply to street food, the background is the urban community transformed
by culture conflicts and digital information technology.
Mr. Fei Xiao Tong, Chinese well-known social scientist, put forward the famous concept of
‘the pattern of difference sequence’ which points out the traditional Chinese social structure,
that is individual, family, community and society. In context of China traditional culture,
communities are largely deemed as physical network places for human’s relationship building.
Something can’t be neglected that even in today’s situation of dramatically changed political
environment and continuously developed technology, Chinese social structure with basis on
traditional culture haven’t been completely transformed. So service design should pay more
attention on the needs or impacts for family or community rather than the individuals.

Figure2

The chart left shows the concept of ‘the pattern of difference sequence’ which points out the
traditional Chinese social structure, and the chart right shows Chinese social structure in the
contemporary time of internet+ which expand more layers in terms of community.
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Community literally means a group or network of persons who are connected (objectively)
to each other by relatively durable social relations that extend beyond immediate genealogical
ties, and who mutually define that relationship (subjectively) as important to their social
identity and social practice (Paul et al., 2012). With the development of online instant
messaging tools, such as WeChat and Facebook, it provides infinitive possibilities to connect
people at random if desired (if these are open to it) and integrate with social networking
services. Service design shall take advantage and further build up a more interactive-friendly
platform to help proactively share working experience and manufacturing process.With the
aid of the virtual communities co-created and re-integrated by service design, different
cultures, living customs, value propositions can be unfettered communicated and commented,
both physical and mental distance can be closed and gradually more rational thinking will
supersede inherent prejudice.

Street food project approach and outcomes
Based on the tools provided by service design for user engagement in public services
(Parker and Heapy, 2006), we adopted the analytical tools, design tools and representation
techniques for ‘Street Food’ project respectively in analytical phase and design phase.
At preparation stage, we first built a project internet platform, the websites of www.shstreetfood.org and www.shanghaistudies.net, as our open virtual community spaces, where
stakeholders can freely and loudly discuss the food safety, code of conduct and urban
administration. Our service design team could be inspired by all the information generated in
this online platform which was extremely practical and multi-dimensional. At analytical phase,
we used analytical tools as: fieldwork, observation and documentation,fly on the wall, videoethnography and Personas. We used design tools as: service touchpoints, customer journey,
context mapping, prototyping, role play and service scenarios.In line with 3 dimensions of
service design methodology, ‘Street Food’ project was processed by 3 working groups.
Working group ‘Yi Diudiu’ set up the human-centered service system and focused on the
relationship between services and human feeling. Working group ‘Deep Alley’ focused on
Technology-based service innovation to take a hack at O2O tools for cultural heritages
introduction and spreading. Working group ‘Eatable Hour’ focused on the community recreation through street food environment and value point improvement.

Yi Diudiu: disposal is an art
The working group Yi Diudiu used public art works to activate and attract more
stakeholders to speak up and communicate. By using the analytical tools, it is confirmed that
the dirty, disorderly and bad surrounding are the utmost concerns about the survival of street
food. Especially, the trash from street food have already aroused great conflicts between
vendors and residents. There are many reasons with these conflicts: first, there are not
enough trash bins provided; second, the fixed trash bins are usually set far away from the
street-food stalls; third, though it may seem ridiculous but usually people throw just for their
convenience.
The holistic human-centered service system will design and optimise this solution, by
creating a new way for people to throw the rubbish spontaneously. We have the mission to
give the trash bins more functions and visibilities, not only increasing the numbers of bins. Got
the ideas from the stakeholders’ views, we designed a trash treatment service system to serve
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different scenarios, meet human-centered needs and satisfy the expectations of clean
environment for residents, easy disposal for customers, low cost and handy obtaining for food
vendors.

Figure3

The human-centered holistic service system for solving street food trash bin issues
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Figure4

The storyboard and photos show the ‘Yi Diudiu’ service system.

Yi Diudiu means nicely dispose, which is a service system to make full use of the outer
surface of the trash bin to become public art field and invite more people to join the creation
of these kinds of public art works. First, the working group collect cartons (the vendors used
for food package), make the trash bins to be the piece of art and design works. Second, select
the trusted vendors to use these designed trash bins in their food stalls, the vendors will be
responsible to convey concept and promote Yi Diudiu systems. Finally, organize the ‘Yi Diudiu’
painting competition to involve more stakeholders, invite cartoonists and famous designers to
take part in the event, share hot topics in social network platform to let the residents and
vendors know ‘disposal is an art’. The project observed that the more ‘Yi Diudiu’ art trash bin
vendors have, the more ‘art-love’ customers will come to the stall.

Deep Alley: good wine sells itself
The working group Deep Alley opened eyes on those good reputation and long-lasting
traditional food stalls in the streets. It aimed to establish an O2O servie system for traditional
food, create history value, increase the commitment of consumers, and leverage the broad
interest towards street-food. The team insist the opinion that the food quality is the snapshot
of the quality of workers livelihood in a sustainable way, and the memorable taste as well.
From the investigations (380 people involved) it was observed that 71% people have
interest to know more information about traditional food. Most people get the information
from friends and internet. 85% people have interest to select street food more than restaurant
if it’s safe and good quality. The present situation prevents some traditional food stalls from
being widely known and reached in an easy way. They are hiden in very narrow alleys so
hardly only neighbors could visit. Tiny shops in the street, family-run business, all these can be
disappeared in some day when the property price rises up or younger generations don’t want
to take the business over.
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Figure5

Using persona to conduct in-depth interviews and analysis

Deep Alley is from an old Chinese proverb ‘good wine sells itself’. We embed the O2O
services to meet the interests of young consumers’ life styles. Deep alley will guide the visits
around Shanghai traditional food wonderland.With comprehensive understanding of Deep
Alley service system, the APP map will direct the visitors like younger customers, or visitors
from other regions or countries, to the subway station as a reference point and provide real
time information.

Figure6

Deep Alley provided the real time information for younger customers via mobile App.

When the visitors arrive the site, the printing illustrations on the board make the food
specialties easier and more interesting to order, and to enable visitors from abroad to know
whether or not the food fits their taste. Table cards, chopsticks sleeve, light box and maps,
unified visual identity can help more effective management. It's not about tasting once the
traditional food, it is about giving continuity and popularity to the knowledge and the process
of production. As a result of promotion and internationalization, food makes key value and
satisfaction along with tourism, an expection to bring the taste back home, a memory of both
taste and culture.

Figure7

Deep Alley provided the O2O service system: including environmental signage / websites /
handbook / related products.
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Eatable Hour: co-created eatable food boxes
The working group Eatable Hour focused on how to treat the street food as the co-created
community, to change the current disposable food boxes into eatable materials which can also
extend the concept of environmental protection.
The co-creation have 2-level meaning, one is by co-creation to make the eatable food
containers and apply to the different kind of street food vendors; another one is to make the
co-creative relationship model to re-integrate the urban community. Community economic
development enhance the community’s quality of life as a whole (appearance, safety,
networks, gathering places), and sense of positive momentum (Mihailo,2002).
With analytical tools the working group received more than 60 copies of the feedback from
consumers on co-creation for street food containers after they distributed the questionnaire
over the internet. At the same time we interviewed the street food vendors and food makers
to know their views and comments. The findings turned out that most consumer ages are
between 18-30 years old, among which 80% willing to take part in the activity of co-creation
and 70% willing to pay the vendor for the materials for making eatable food containers. Data
shows that the vendors of the street food are quite open to new business model, and quite cooperative to innovative possibilities.

Figure8

The customer journey and prototyping show the changing of disposable food boxes into
eatable materials, co-operated between the vendors, and co-creative service innovation

The highlights of the design can be summarized as, firstly, eatable food container cocreative by vendors. The leftover bits and pieces can be food containers for fried rice or
noodles or soups. Considering that there are various kinds of street food vendors, there are
huge possibilities for the food containers. So the low-cost food containers will drive the
vendors to cooperate with each other to create new business models. The street food and
other street business vendors can benefit from the attractive cooperative models base on
their together working which is definitely positive and helpful to the environmental saving
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efforts. Secondly, the good tasting street food is really popular and the place seems to be a
good choice for friends to hang out, which could be relaxed social networking places. Eating
street food with friends is such a delightful thing, which can be a meaningful one as well.
Street food places can be designed as community communication places and change
community’s life styles.

Conclusions
Though this is among the first attempts to solve the issues related to ecological urbanism
by service design, we have achieved the government attention and started the co-operation
negotiations with some corporates to put into wider practice. The whole project team have
clear mind to validate and optimize our service design approach against the feedback along
the way going forward, and bring up our study on the topics of the diversified business
presence online-to-offline, multi-cuture community integration as our project subjects in next
phase.
Saffron Woodcraft think urban sustainability needs to take account of urban citizens in
their infinite variety – individuals, employees, voters, residents in neighbourhoods, members
of organizations, communities of interest, as well as businesses of all shapes and sizes
(Woodcraft, 2012) . The famous ancient Chinese phylosopher Chuang Tse says: ‘Where good
relationship with people, that is harmony among human; where good relationship with nature,
that is harmony among universe.’; and another Chinese phylosopher Lao Tzu says ‘govern
without intervention and interfering the natural rules. Here points out the significance of two
urban ecosystem relationships, one is among different people, family, groups, societies,
nations, and even different thoughts and cultures, the other emphasizes the good relation
between human and nature. Chinese people regard these two kinds of relation the greatest
ecstasy and life’s ultimate goal, and it is these relations that consist of nowadays two basic
social contradictions in the world and the tension that follows.
After 20 years development in China, service design has been recognized from the business
case applications at the beginning to the public service and social innovation applications.
Service design for ecological urbanism is focus on the technology-based service innovation and
social innovation. Street food is a typical and sentient sample under the topics related to
ecological urbanism which links to the urban residents and new migrants, governments and
market players, communities and families. Street food is human-centered day-to-day life rigid
demand.
Service design is design for life, to make the life vigorous and respectable. Service design
shall have responsibility to inspire the people to continuously create the management
excellence and dynamic life style to advance the ecological urbanization. The successful factors
for service design are to mobilise user participation and interaction as much as possible, to
incorporate the business model innovation with social and technological considerations, and
to satisfy the human expectations with mutually recognized community value proposition. We
will continue to explore the application methodology to implement modern service design
concepts into China urban innovation practices, in order to provide better life quality and
social value.
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Abstract: This paper focuses on the change of government structures and how
the shift to governance structures can be achieved. Participation has gained
significance in modern urban societies and leads to new presentation forms of
citizen opinions, such as a game setting that gives opportunity to switch into
social roles. To gain insight into multi-perspective decision-making processes and
what it means to take part in negotiations, the game architecture puts the
actors’ negotiation at the center of attention. The aim is to experience a complex
situation and to master it playfully. The issue of discourse is the distribution of
resources and who is involved.
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Introduction
The planning procedures starts from and varies with a certain initial endowment of
various resources, such as tokens representing monetary units, energy or labor supply.
Therefore, every game generates a different set of initial control over resources across
players, who put themselves into the roles of different participants in modern societies
ranging from political actors such as mayors or regional developers via private participants
such as investors or artists to representatives of the public domain such as social workers.
The aim of the game is to enable players to understand different interests in society and
experience negotiation settings trying to bridge gaps and align conflicting interests. Players
are gained insight not only into differing interests but further experience social interactions
and the formation of compromises in negotiating with their counterparties.
Adhering to the fundamental democratic principles, a shift from city planners to citizen
planners takes place. It is a transformation from the hard definition of modernity of topdown government, to a soft definition of modernity of bottom-up governance.
Individuals and interest groups are increasingly engaging to negotiations of public
interest and do so open that kind of processes. Participation is more and more demanded
in a period where discontent over political decisions is influencing voter behaviour. A
reaction towards the demand is the partial disclosure of state agendas to people who want
to engage. The lack of participation possibilities in political planning procedures leads to
the wish to participate in spheres of agenda making. The interpretation of symptoms how
the political systems are shaping everyday life is the starting point of criticism.
The vast complexity and the limited insight in the modes of governmental processes are
producing frictions and disagreement among citizens. Entering a discourse of believes,
interest, dependencies, ideologies and utopias that are contradicting and overlapping.

Planners’ perspectives
What is central for planning today, and what is good planning? Planning processes
today connote an involvement of users into the processes of decision making.
Governments hope to achieve a high level of efficiency by including multiple actors from
different fields. Is an increase in the user involvement strengthening the stability and
quality of institutional organizations? Or is it just a way to embed criticism into a procedure
to silence resistance? Participation is a constitutive democratic value that is, nowadays,
enabled by technical capabilities. Public citizens’ opinions are not sufficiently translated
and implemented into processes of decision-making.
The classical model is not replaced or outdated but needs to be complemented by
alternative types of governance. The urban sphere and its shape are increasingly open
towards those who use the public spaces or who feel affected by ongoing developments.
The field of education is similar to the sphere of negotiating a city. Following the ideas of
participation, the user becomes more central for the planning stage. Individuals and their
existences emerge by importance as potential consumer or user in public sphere. A user
knows precisely what he/she needs to reach the goals set by norms and standards. An
inflexible approach leaves more people outside of the sphere of applied usage. The roles of
planners and educators are moving towards one of being facilitators of knowledge. In this
shift, the planners and educators have to face the diversity of multiple individual social
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backgrounds. That diversity is fundamental to understand what is important for students
today.

Open source for real life
Experiences of the field of software development show that participation is a viable
strategy to handle complex processes and create successful outcome. Is the experience of
virtual software development transferable to spheres of real policy decision-making
processes? Eric S. Raymond used the metaphor of a ‘cathedral’ and a ‘bazaar’. The
cathedral model is mostly used by the commercial software world.
Linus Torvalds’s style of development – release early and often, delegate everything
you can, be open to the point of promiscuity – came as a surprise. No quiet, reverent
cathedral-building here – rather, the Linux community seemed to resemble a great
babbling bazaar of differing agendas and approaches (aptly symbolized by the Linux
archive sites, who’d take submissions from anyone) out of which a coherent and stable
system could seemingly emerge only by a succession of miracles. The fact that this
bazaar style seemed to work, and work well, came as a distinct shock (Raymond, 2001,
p. 2).
The conventional way of writing a program is having a finished product in mind that
needs precise planning and resources, just as the construction of a cathedral does. The
model of the bazaar describes a system that is constantly changing and re-evaluated by
those people who are involved by interest and ability like on a street market:
Activists have increasingly begun to consider ‘the hierarchies of knowledge we are part
to, and to think of ways we can share knowledge and skills.’ If groups are able to retain
less hierarchical structures for longer, then decision-making will remain more
participatory, with activists thus practicing ways which are more reflective of how they
wish society operated (Pickerill. 2006, p. 273).
Change in this context means that people wish to participate in their fields of interest
and expertise. Blueprints of self-organization are the experiences of Civil Rights and Open
Source movements, which proved that communities can tackle complex challenges. The
Gnu's Not Unix (GNU) manifesto of Richard Stallman (1985) can be seen as the springboard
of this movement. To Stallman, complex matters can be handled by communities with a
low threshold of hierarchy. This shift has occurred because the freedom of the usage was
undermined by propriety forms of programming. The motive was sharing. It is more
profitable to take what is needed and to give that what has aroused out of this. Once done
work is available for everyone and free to use and to edit.
People organize themselves into groups in order to accomplish goals that are beyond
the capacity of individuals. In contemporary society, the three common delineations of
such groups include: the public sector, comprised of governments and governmental
organizations; the private sector, including commercial enterprises; and the voluntary
sector, which covers all other groups (O´Brien, 1999).
The fusion of these groups had an immense impact on the field of software
development and created communities with the constitutive principle of sharing. No
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commercial distribution stood in the foreground except for the freedom of using and
designing. Participation under the circumstances of contemporary society has practical
reasons. These practical reasons are organizational structuring the field of discourse and
collaboration.

Participation
The root of participation lies in the simple wish to be allowed to shape that system that
is directly responsible for one’s own reality. A user is able to become a designer and vice
versa. Hence, that user knows concretely what resources are needed in a particular space,
situation, or institution:
Audience participation has become a familiar and established aspect of aesthetic
practice in the contemporary artworld. Museum visitors are no longer surprised by
invitations to contribute actively to the production and display of artworks, to meet the
artist, to play roles in fictional worlds, or to engage with objects that test the range and
limits of sensory experience. As a style of making or a curatorial strategy, audience
engagement is now regularly employed for the purpose of reorienting the relationship
between individuals and art institutions and questioning the power structures that
have been associated with notions of single authorship (Brown, 2014, p. 1).
The shift from formal to informal ways of expression is rooted in the todays widespread
use of digital interfaces to exchange ideas, photos and facts. A vast number and variety of
demands, criticism and commandments are narrated and translated into fields of media,
science, art, economy and technique. The individual and it´s actual importance is in the
modern interpretation of society relying on informal attributes as fashion, status and
habitus.

Changes in modernity
The root of this change is the shift of perception regarding how to master one’s own
life. The ‘hard modernity,’ with its strict set of rules and norms on how to succeed in
society, has failed. The circumstances to succeed in society have changed and created what
(Teuwsen, Haesler 2011) describes a ‘soft modernity.’ The individual is more and more
responsible for his or her own life and how his or her personal development occurs in
society. The modern being is more cheerful and forward-looking, with a kind of
promethean vision. This shift (Teuwsen, Haesler 2011) brings a shift of ideologies towards
to hedonism, punk, fun, and loneliness. The change in the way how people reproduce their
lifestyles and their approach to it. Which individual possibilities are to come into being
from the change of importance in the time of modernity? What will be valuable for people
in the future?
[N]ew policy language games on the whole, do not make standard philosophical
distinctions (e.g., between ‘knowledge’ and ‘information’), nor do they operate with
the robust concepts of ‘learning’ and ‘knowledge’. More importantly, no analytical
distinction is drawn between ‘knowledge economy’ and ‘knowledge society’, which is
as fundamental as the distinction between ‘economy’ and ‘society.’ The latter notion,
for instance, might enable us to talk about education and knowledge rights in the new
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‘knowledge economy’ and therefore address questions of social inclusion more directly.
(Besley, 2006, p. 76).
The constant re-evaluation of life and its possibilities leads to a redefinition what is
necessary for masses of individuals, groups and masses. The knowledge and skill which will
be necessary for the individual in future is to be competitive in the ‘Wissensgesellschaft’
(knowledge society). Wissensgesellschaft connotes at the one hand a fertile cooperative
and at the other hand a competitive precarious circumstance of living.

Place and space
Who defines places and spaces in relation to time and usage? Interests of different
weighted actors interfere with each other’s, interests, the architecture and its laws in the
urban realm. The build space in the city is a manifestation of history, power, and social
valuation. Individuals and interest groups such as investors, politicians, and planners face
contemporary problems with outdated paradigms and ideologies.

Stakeholders
Who is addressed as the target group, and who is allowed to define who should be
targeted? What is of interest for the common good, and which people need to be
addressed? Experts of use are sought. Nobody is free of use, and each person is potentially
an expert on his or her own life sphere where he or she moves, works, and lives. For whom
is the physical space and for what purpose does it exist? Space is created to address the
right people, or at least some people. People and crowds are the currency of public spaces
towards a specific definition of purpose. Islands of intended actions are created to attract
people.

Education
Ideologies, stakeholders’ behaviors, and values and morals interfere with education
and the urban space. The affected are mostly expelled from the direct sphere of decision
making because they are assumed incapable of handling the complexities. Both groups are
determined planners’ decisions. The paradox is that the perspectives of the user are
covered by their proponents. Those who talk in favor in representation or interest of their
virtual clients are those who are responsible for the neglected forms of the present. The
translation of the individual perception into a system for all is always conflicted by
generalization. The individual answers the question of rejection or acceptance on his or her
own:
Bourriaud offer[s] the vision of a contemporary aesthetic education of the participant;
in this process art becomes a terrain for ‘social experiments’ that are capable of
enriching interpersonal relations and countering the uniformity of routine behavior
(Brown, 2014, p. 2).
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Roles in society move in the social field in between cultural norms, property resources and
power structures. The individual composition of background and capability grants or
hinders citizen access to decision-making processes. The social game experiment focuses
experiences that should support individual capabilities to acquaint oneself with
somebodies else role, position and duty and

The game
The aim of the simulation is to create an informal experience for people who feel like
they want to contribute to decisive dynamics. The game creates insight into the complexity
of political decision making and into what participation means. Biases and difficulties have
to be confronted if change is seriously demanded.
Much like John Hunter’s ‘World Peace Game’ and Buckminster Fuller’s ‘World (Peace)
Game,’ it is a simulation of reality that approaches an understanding of complex systems.
Social decision-making processes are metaphorically translated into a virtual scenario. Each
player has the ability to understand the vast amount of interrelations. Empowering
knowledge is acquired through a playful experience. Spontaneous assessment of dynamics
and other role behavior is necessary to achieve a change of the virtual game setting:
Just as world peace is fraught with complexity, the World Peace Game has its
challenges. For example, as access and speed of information has expanded, so has
impatience for not knowing. Today's students, accustomed to instant answers, are
increasingly uncomfortable with the Game's lack of immediacy (Tavangar, 2015).

Figure 1

The Cityzens adapted to the urban circumstance of Vienna. The dice (left), with its
exchangeable magnetic cards, unequally represents the chance to dice the playcategories.
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Acting on the insight I gained from stakeholder processes in cities, I developed a format
that tries to catch and translate these experiences. The aim is to clarify and comprehend
the roles involved in that kind of process. Everybody who plays the game should get a
glimpse into what it means to intervene in the field of negotiation.

The setting of the game
The game and its materials used to construct the field are adapted to local,
recognizable situations and places. The game is context-related and is uniquely adapted to
each place. Regional backgrounds and specifications such as landmarks are woven into the
design, as well as dynamics that constitute local lives. The topics are translated in the game
as resources. Social, economic, and spatial given conditions and their distribution shape
the choice of the playable resources. The subcategories depict the distribution of the
resources. Local and familiar disputes were selected because the themes negotiated
should be familiar to the players. The simulation must abstract the terminologies by
imitating known circumstances of life and urban environments. The game field is intended
to trigger recognition of known situations, buildings, and social situations. The setting of
the field is the frame for the roles in which they can unfold their virtual identities.
Five or six fields display the discourse resources. Each field is split into subcategories,
showing a progressive and a conservative approach to the resource. There are at least two
subcategories, but more can be added. One example of a resource is transport, and the
subcategories could be public versus individual transport.

Figure 2

Vienna’s future in negotiation. An
adaption to the City Development
Plan STEP 2025.

Figure 3

This adaption of the game contains
up to 4 subcategories to choose.

The rules of the game
When the game begins, each person chooses a role, such as mayor, worker, single
parent, student, and so on. Every role must choose a set of subcategories to follow. This
set of subcategories should be consistent with the role played. The game moderator gives
every role a different number of tokens depending on the anticipated power of the role.
Every round, each player is obliged to roll the dice once, which defines the coming
resource to play.
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Dice
Resource
Subcategory
Player on turn puts token

Conventional perspective

Alternative perspective

Other players can decide between
Collaboration

Opposition

Increase of tokens on one field

No token can be placed

Number of tokens one field

Figure 4

The principle of the game is to support collaborative behavior.

The player whose turn it is puts a token on the subcategory of his role and has the
opportunity to convince other players to do so, as well. This is the only option to put a
token on the field for other players. The player whose turn it is has the option to convince
other roles to collaborate on this field of interest, which increases the number of tokens on
the field and is in the best interest of everyone.
The game lasts at least two rounds but can be extended to the desired number of
rounds or amount of time. The winning subcategory is that which contains more tokens
than the opposing subcategory. All tokens on the winning subcategories are added. The
tokens on the losing subcategories are null. After the additions of the categories, the
winner is the person with the most tokens on the field that were chosen in the beginning.

Figure 5

The Cityzens adapted to the setting of Shanghai. The subcategories differ from each other.
The roll of the dice defines the category. In the subcategory, Transport can mean the
player who chooses between public and individual, for example.
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Participants
On several occasions, the game was played with persons of different backgrounds and
ages. For example, the game was adapted to issues like the Viennese City Development
plan and day markets. The Transatlantic Trade and Investment Partnership (TTIP)
negotiations and the distribution of resource in Shanghai. The participants took their roles
seriously and assessed how those roles would behave in real situations. They adapted their
statuses, interests, and abilities to the social discourse and behaved according to those
assumptions.
The participants took the virtual positions of the roles and used the anticipated
behaviors to address the issue. For example, the role of the investor had the perspective to
earn money. Students were behaving in a manner that was socially connected to their
milieu. Needs and demands which originate from the lack of money were brought into
behavioral consideration. Mayors were starting to behave generously towards all groups of
players. Single parents were arguing on behalf of the interests of their children.

Figure 6

Adaptation of the game to the
urban context of Shanghai installed
on a traditional transport tricycle.

Figure 7

Adaption to the rural small scale
city of Oberwart in Austria. The
players acting according to their
roles.

Game dynamic observations
Participatory works: Are capable of carving out interstices of experience within
everyday life. These are understood to be valuable spaces in which art can simulate the
production of micro- communities, generate an awareness of shared interests between
strangers, and trigger unexpected forms of improvisatory exchange (Brown, 2014, p. 2).
The players of the role were concerned about the implications that the distribution of
resources would mean for their roles. They were fighting for understanding and informal
insight for their choices, such as why they decided to choose recreation areas instead of
sports facilities. The dynamic of the game led to a clustering of overlapping interests.
Coalitions were forged against contradicting roles. Hostile and cooperative behaviors were
simulated.
In some games the players tried hard to win and were not recognizing the fruitful
behavior of cooperation towards the possibility to win the game. The games with a
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stronger specification to a certain topic were more conversation and finally cooperation
driven. That happened because in specific settings the guests were more aware of the
topic and had already been confronted with different perspectives of the issue.

Summary
Decision making is a complex matter that encompasses many different interests,
positions, and layers of involvement. Discourses can be tried to be simulated. To define
what could have publicly relevance in the urban and in the field of education. Who is
directly affected by the matters? Distribution of resources affects all fields of political,
social, and economic deliberation. There is a fundamental change in politics towards a
user-led shaping of agendas and laws. The aim is to give the players of all ages the ability to
learn to take part in examples of the participation processes.
Acknowledgements: This approach was developed with Julian Verocai.
Contributors who helped to develop the game were Dilruba Erkan, Cristoph
Steininger, and Peter Oroszlany. Special thanks to Brigitte Felderer, who
triggered the idea to approach the city playfully. Special thanks to the support
team from the Social Design – Arts as Urban Innovation study program, Ruth
Mateus-Berr, Anton Falkeis, Daniel Aschwanden, and Christina Schraml.
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Abstract: The aim of this paper is to contribute to aligning higher education in
design towards meeting the challenge of global sustainability (Von Schomberg,
2002). Ideas from several models and from within several disciplines as design
are integrated to construct a framework through the challenges can be
examined and then transacted into learning outcomes, expressed as graduate
attributes. The focus of design education for global sustainability has been on
encouraging consumers to modify patterns of resource consumption and waste
management. To actualize this potential requires that higher education curricula
in design offer experiences, which develop graduate attributes of self-efficacy,
capacity for effective advocacy and interdisciplinary collaboration, as well as
raise awareness of social and moral responsibilities associated with professional
design practice. It is important to consider the practicality of developing
programs of study, which can actually prepare graduates with the necessary
knowledge and values. Higher education in design must develop the capacity in
graduates to prioritize actions after balancing all the social, environmental and
economic costs and benefits (Davies, 2003). So, the curriculum in design should
include experiences, which lead to a greater awareness of social and moral
responsibilities. In particular, greater self-awareness of personal value systems
and a willingness to revise them is required to prepare design graduates for work
towards sustainability.
Keywords: Curriculum development; Higher education; Consumers; Design
Graduates
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Introduction
We are living in a rapidly changing and less predictable global system. Less visible and
more remote economic, technological, social, political and environmental drivers now
influence consumption patterns, once a consequence of local factors. In many ways, the
far-reaching effects of local actions can be attributed to technology that has enabled the
fast transformation of resources, transfer of energy and information.
The increasing affluence and growing expectations for personal comfort and
convenience in the developed world have led to consumption patterns that are
unsustainable, degrading the global resource base and the quality of the physical and social
environments. Citizens in less developed countries are often the victims of this
exploitation.
These trends have generated much discussion and debate about social justice, and
have provided a strong incentive for scientific innovation to deal with emerging problems.
Simplistically, it can be argued that sustainability will be achieved when all consumers can
make choices to conserve, to minimise damage and to maximise benefit.
Based on this approach, government policies in many countries have placed only
limited emphasis on challenging producers to review the ways they manufacture, package
and distribute products. Rather, emphasis has been placed on changing consumer
behaviour, specifically consumption patterns and waste management. The solution seems
simple, yet there is no evidence of substantial progress towards achieving sustainable
states on a global scale. The explanation for lack of success is complex and the solution
may lie elsewhere.
After examining the barriers to taking action to promote design sustainability from a
consumer perspective, this paper outlines some key elements of a framework for a
potentially effective and long-term approach through the higher education sector.

1. Barriers to achieving sustainability:
1.1. A challenging concept
The problem of developing a more sustainable society is complex. At the heart of this
complexity is the lack of understanding of the concept of sustainability as a basis for goal
setting. In 1987, the World Commission on Environment and Development defined
sustainable development as ‘development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.’ (World
Commission on Environment and Development, 1991, p. 87). This statement represented a
landmark, alluding to factors beyond those related to the condition of the physical
environment, traditionally the focus of discussion around sustainability.
Emerging from the Earth Summit in Rio de Janeiro in 1992 was a formal recognition of
the significant relationship between ecology and economy, articulated in 27 principles
(United Nations, 1995). By 1997, sustainable development was seen as dependent on
‘economic development, social development and environmental protection’ (Von
Schomberg, 2002, p. 3), later interpreted as the triple bottom line for assessing the impact
of consumption (Elkington, 1997).
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1.2. Limitations of Technological Solutions
Over the past few decades, research has maintained a strong focus on measuring
change in the physical environment. In particular, efforts have been directed at quantifying
climate change, with particular emphasis on measuring global warming and greenhouse
gas emissions. It has led to the Kyoto Treaty, to which many nations are signatories.
Another important area for research has been the development and application of
technologies to significantly reduce energy consumption (Van Der Wal and Noorman,
1998). Such technologies are designed to reduce resource consumption and pollution,
while they maintain living standards. Use of these new technologies may be encouraged by
economic incentives, such as cost savings due to greater fuel efficiency, or by government
regulation with penalties for non-compliance with standards, such as in building design.

1.3. Limitations of a Consumer Based Approach
Environmental degradation has been attributed to ‘careless individual and household
behaviour’ (Marcoux, 1999, p. 4), suggesting an alternative focus for strategies to promote
sustainability. The multi-function role of the household means that changing behaviour
could potentially lead to effective management of resources. Noorman et al. (1998)
introduced the concept of ‘household metabolism’ as a practical way of understanding the
global impact of local, daily consumer activity. Drawing from the ecological sciences, this
concept can be applied to households to describe the flow of materials and energy.
According to this model, the failure to recognise the importance of the household as a
‘social decision-making unit’ represents a loss of countless opportunities to change
behaviour and achieve sustainability.
Contemporary consumers would be regularly required to choose a design product, for
instance, according to the biodegradability of packaging, or whether its regular
consumption might protect health. This assumes a certain standard of competence on the
part of consumers as well as motivation to make sustainable choices. Consumers may be
reluctant to make changes towards more sustainable consumption, for instance, because
they feel that their individual decisions will not have a significant impact, particularly in the
long-term. Assigning responsibility for important decisions to disaffected individuals is
unlikely to bring about the major changes required to achieve sustainability.
More importantly, moves towards sustainability through a household based approach
assume that consumers have access to the relevant and reliable scientific information,
interpreted in ways that they can apply to everyday situations. It also assumes that more
sustainable options are available to consumers. The following discussion explains why
these assumptions may not be valid.

1.4. Limits to Reliability of Information for Decision-Making
Scientific facts may appear as reliable for use in decision-making by consumers.
However, the derivation of these facts is subject to the processes of collecting and
interpreting evidence, and influenced by established conventions and expectations of
researchers. Careers are made and kudos derived through discovering new scientific
knowledge. As such, empirical science is not value free, with ‘vested interests, driving the
research agenda’ (Lowe, 2002, p. 6). Such interests may compromise the reliability of the
information needed by consumers to make decisions in the interests of themselves, their
communities or the broader environment.
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The processes through which, science and design are filtered for the public influences
its reliability. Generally, information about products and services delivered through the
media are prepared by public relations or marketing teams. By no means does this filtering
lead to a systematic and balanced presentation of all the facts needed to make informed
decisions. Even claims such as ‘biodegradable’, which potentially could be scientifically
verified, can be variously applied and then widely interpreted by consumers and even, be
misleading (Cude, 1993). In many instances, consumers receive information, which has
been selected by stakeholders for its potential to encourage purchase, to improve the
public image of a company, or perhaps for political reasons, rather than for its contribution
towards providing a balanced perspective.
There are many examples where scientific facts have been debunked or substantially
revised after adventitious events, further research and even through uncovering fraud. The
complexities of scientific phenomena inevitably mean that there is always some level of
uncertainty about the facts, which describe them. Lowe (2002) explains that it is this
uncertainty, which makes science vulnerable to the values and assumptions of those
involved in its interpretation. Essentially, there are always likely to be limits to the
reliability of information for the purpose of decision-making by consumers.

1.5. Limits to Human Information Processing Capabilities
It is necessary to consider the cognitive processes involved to fully understand the
notion of informed decision-making. Along with many other theories, various information
processing design models have been used to explain how new information is acquired and
organised by individuals. Essentially, information received through the senses enters the
sensory memory. The processing system involves many steps in which the information is
manipulated in the short-term memory, and encoded in preparation for long-term storage.
The encoding is dependent on perceptions of the quality or value or reliability of the
information, and even the sensory pathways through which it has been perceived. An
individual's sensory acuity, as well as design education, experience, values, attitudes and
beliefs, may influence perception.
This means that consumers will selectively respond to segments of information,
depending on personal capabilities and circumstance and interests, or even the medium
through which the information is channelled.
For some input, cognitive processing is limited and decisions are apparently intuitive.
Other information received may be stored in the long-term memory to become part of the
file through which an individual sorts when weighing the options in the process of decision
making. An individual's stage of cognitive development is an important variable, which will
determine the speed of processing, the number of information bits processed in a given
time, whether the information is stored, and the storage capacity. This model indicates the
complexity, and explains the unpredictability and individual nature of the decision-making
process.
Considering the cognitive effort required to search through an extensive data base of
relevant stored information and evaluate the relative importance of each bit of
information, it is understandable that individuals will often simplify the process by
choosing particular decision-making strategies (Niva and Timonen, 2001). Frequently
selecting household products at the point of sale in stores would be a daunting task if
consumers were to weigh up all the options when deciding on each product. Choosing
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products according to brand names is an example of a strategy, which may simplify the
process. The choice is a balance between the cognitive effort they are prepared to make,
and their perceptions of the implications of making the wrong decision. This type of
decision-making may not necessarily lead to choices, which contribute to global
sustainability.
Research has highlighted the influence of situational factors on the decision making
process (Payne et al., 1993), with the information environment a dominant factor. In a
consumption-based culture, its impact is all-pervasive so that information segments
compete for consumer attention. Consumers may receive a vast number of messages via a
variety of communication pathways at any one time, potentially overwhelming the human
processing system. Rather than due to lack of motivation, failure to store information in
the long-term memory may also be due to its inconsistencies with the established
knowledge base. So even if information is reliable and accessible, the human information
processing system may limit the capacity of individual consumers to make the complex
decisions required for sustainability.

1.6. Balancing Individual vs Universal Rights
The complexity, lack of accessibility or the unreliability of information available for
decision-making, and the limits of human capabilities to use it efficiently, all contribute to
the inadequacies of the individualistic, consumer centric approach to sustainability. For a
sustainable society, it is essential to acknowledge the individual as a part of many social
and cultural groups, so this calls for a whole systems approach.
The following discussion outlines the many reasons why the design higher education
sector could be a valuable resource in this process.

2. Higher Education: a Resource for Sustainability
An approach based on consumer action relies on individuals with motivations,
competencies and access to information, which enables them to make choices, which do
not degrade or deplete resources in the physical, cultural and social domains. It also relies
on sustainable choices being available. Recognising the barriers facing consumers to
making sustainable choices shifts the focus to the training of professionals who manage
the resources, educate the public or design the options from which choices are made. The
institution of higher education is where these professionals are trained. In fact, many argue
that the higher education sector bears a significant responsibility for teaching design for
sustainability by virtue of its influence on society and academic freedom to explore ideas
(Davies et al., 2003; International Association of Universities (IAU), 2006; Sherren, 2006).
This provides a strong justification for investing in this social institution as an agent to bring
about change.
The Consultation on Sustainable Development in Prague in 2003 acknowledged the
failure of higher education sector to produce design graduates with the skills, motivation
and knowledge to address the problems emerging in the work towards sustainability (IAU,
2006). In particular, the recognition that most world leaders had completed tertiary studies
is strong evidence that the design education, which empowered did encourage the
aspirations or develop the capabilities required for sustainability.
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The higher education in design is a complex realm, involving students, academics and
administrators, and their diverse attitudes, skills, experiences and knowledge, and
programs of study which traditionally transform students into graduates who assume
responsibilities in society. So, curricula delivered within this sector should derive directly
from the needs of the society that it serves. As such, there are many challenges facing
higher education in design if it is to actualise its potential for contributing to sustainability.

3. The Challenges for Higher Education
3.1. Promoting Diversity
Generally, tertiary students represent a population with the intellectual capability to
assimilate the many dimensions of the concept of sustainability. They are at a formative
stage when they can be encouraged to experiment with ideas to find creative solutions to
problems in their chosen field of work. However, opportunities to develop this capability
are likely to vary for different degree programs due to the type of students they attract.
For instance, applicants for a Consumer Science program in the UK come with a widerange of academic backgrounds (Byrne, 2001) so, as a group, already have opportunities to
practice meeting the challenges of working from a multi-disciplinary perspective. This
diversity is not usually evident in disciplines, such as design and engineering, where
students are trained for practice based on traditional concepts and long-established
conventions. The importance attached to meeting targets for recruiting students from
diverse ethnic or economic backgrounds and other indicators of alternative social
experience by some universities may be seen as a positive first step towards producing
graduates capable of contributing to sustainability.

3.2. Understanding the Concept of Sustainability
The public misunderstanding and ambivalence about the term ‘sustainability’ extends
to the higher education sector (Schriberg, 2002; Thomas, 2004), with few opportunities to
challenge the assumption by academics and the university community that environmental
science is the only place for studies about sustainable development (Reid and Petocz,
2005). According to Sherren (2006), this amounts to an academic focus on understanding
the environment, rather than the way humans interact with it. So, even programs in design
with an environmental focus are typically multi- or inter-disciplinary (Thomas, 2004).
This may not be obvious because the ‘flexibility (of sustainability and related terms)…
allows for comfortable use in meaningless rhetoric’ (Sherren, 2006, p. 401), potentially
masking an inability or reluctance to really teach principles of sustainability in design.

3.3. Redesigning Curricula
It is important to consider the practicality of developing programs of study which can
actually prepare graduates with the necessary knowledge and values, a capacity for critical
thinking and the motivation to deal with the multitude of diverse problems associated with
non-sustainable states.
Teaching in the higher education in design involves the transfer of knowledge organised
in units called subjects or courses. Although a subject can be considered as ‘a resource… to
educate for sustainability’ (Institute of Environmental Studies, 1999, p. 6), traditionally it
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derives from a single discipline. Because sustainability depends on ways natural and social
systems interact, studies in a single discipline cannot provide the opportunities to learn
how to devise practical and effective ways of overcoming the barriers to achieving
sustainability.
Even if the program of study includes subjects from different disciplines as design, the
challenge for undergraduate students to integrate the acquired knowledge is considerable.
For higher education to ‘play a crucial role in building the knowledge, skills and attitudes in
design for a sustainable future,’ Clugston (2002, p. 13) recommends developing curricula
based on concepts related to sustainability, rather than the traditional set of concepts
associated with each discipline. This would require a complete revision of policy and
practice in the higher education sector.
At present there are a few university design programs designed to educate students to
adopt an interdisciplinary approach to understanding and solving problems. There are even
a few programs, which directly relate to the notion of interdisciplinary cooperation and
social justice, training graduates for practice focused on promoting design productshealthy
individuals, societies and environments. Some programs involve the study of household
and broader scale resource consumption.
However, with the obvious exceptions in some environmental design and engineering
programs (Thomas, 2004), there are many science-based programs, which do not include
even a token reference to sustainability. Applying the traditional scientific method
promoted in these disciplines is unlikely to produce solutions to the poorly defined,
dynamic and ‘messy’ problems to be overcome (Potschin and Haines-Young, 2006
(Potschin and Haines-Young, 2006).
In a review of initiatives in the tertiary sector, Thomas (2004) reports on the lack of
information, incentives, experience, interest or financial resources for sustainability
education within the university community. Lacked of shared vision across the university,
and conflicting values of various sectors within the tertiary infrastructure, can also counter
initiatives (Davies et al., 2003). Effectively, these factors leave a void rather than an
opportunity for constructive collaboration, recognised as essential for integrating concepts
of sustainability across the curriculum. Given the daunting task of changing the higher
education institutions (Thomas, 2004), developing new curriculum models as design may
be a more effective approach.
Potentially, there are many sources of ideas, which could contribute to the new
curricula. Drawing ideas from several models and paradigms, guidelines, which form a
framework for the design of curricula to meet the challenges of sustainability, are outlined
in the following section.

4. Ideas for Curriculum Design
4.1. Social Cognitive Theory
Social Cognitive Theory (Bandura, 1992), a synthesis of ideas from associations and
cognitive theories, contributes to understanding the relationships between individual
behaviour and environments. Given the importance of understanding interactions at the
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human-environment interface, this knowledge seems particularly relevant to sustainability
education.
According to Bandura, ‘outcome expectations’, a person's belief that a given behaviour
will lead to a particular outcome, and ‘personal efficacy’, a person's belief that they can
undertake that particular behaviour, combine in the concept of self-efficacy (Mumaw et
al., 1995). Individuals' perceptions of their own capability to carry out an action are learnt
from various sources and relate to their personal experiences of success on prior
occasions, their observations of others, their psychological and physiological states. A high
level of self-efficacy means a degree of autonomy and self-determinism attributes
recognised as important outcomes of higher education for sustainability (Wals and Jickling,
2002).
Bandura has long advocated the importance of self-efficacy as a powerful predictor of
behaviour and performance because it determines an individual's initial decision to
execute the behaviour, the effort expended and persistence in the face of adversity when
pursuing the outcome. Motivation, persistence and confidence of success are important
attributes in individuals, given the challenges they face in working towards sustainability.
To develop self-efficacy in students, curricula should include hypothetical or real
problem solving exercises, structured with appropriate levels of professional and peer
support to assure positive outcomes (Smith, 1995). This support might be provided
through a mentoring relationship with teachers in a ‘project-learning’ approach, which
encourages greater risk taking and independence (Byrne, 2001).

4.2. Boyer Model of Scholarship
The Boyer model of scholarship (Boyer, 1990) provides another theoretical basis
to guide the design of curricula to educate individuals for sustainability. Scholarship is a key
concept of this model, and requires an inclusive view of the human condition, which
emerges when knowledge is acquired through the processes of discovery and integration.
There are strong parallels with sustainability education in design. According to Boyer
(1990), scholarly research focuses on pressing human problems. Certainly this describes
the urgent and intractable problems associated with non-sustainable states.
The scholarship of discovery refers to discipline inquiry, and requires openness to ideas
from less familiar fields on the part of students and academics, corresponding directly with
the demands facing those working towards sustainability. To demonstrate the scholarship
of integration requires a capacity to recognise the potential for linkages and synergies
between disciplines and fields of research, and to be able to form new insights as a
consequence. Being able to integrate ideas to establish new insights is a process, which is
widely recognised as essential for responding to the challenge of achieving sustainability.
Applying the ideas of Boyer directly to graduate education, Smith (1995, p. 363) claims
that education should allow students to develop their capacity ‘to go beyond their own
interests… to build bridges between areas of specialisation… and to apply their knowledge
to life.’ Setting these goals as learning outcomes provides a focus for the education of
graduates for practice within multidisciplinary frameworks, a requirement for working
towards sustainability.
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4.3. Responsibilities of the Global Citizen
Adopting a global perspective is essential if higher education is to decide effective ways
to respond to unsustainable patterns of consumption. From a global perspective,
important objectives of education include the development of an appreciation of the
concept of conservation, a respect for indigenous peoples and their culture, knowledge of
the state of the natural environment, an understanding of global dynamics, and the
protection of routes of transmission of culture, knowledge and skills to future generations
(McGregor, 1998). The question is how these objectives can be translated into graduate
attributes.
As part of a proposal for citizenship education, McGregor (1999) describes three
components, which together could orient individuals to global realities. The civil
component embraces community involvement, including contributions toward community
development and learning through community participation. The political component
involves skills such as conflict resolution and decision-making, as well as opportunities to
acquire the breadth of knowledge to enable an effective role in public life. Teaching to
promote acceptance of social and moral responsibilities is another important component
of citizenship education. By integrating these components, individuals can ‘see that their
consuming role is linked to their role as a socially responsible citizen’ (McGregor, 1999, p.
208).
There are many parallels here with the ideas proposed by Sherren (2006), as a basis for
the design of higher education for sustainability. The complexity of the information
required and the barriers to accessing it disempowers consumers motivated to choose
sustainable options. To achieve an equitable balance in negotiations with stakeholders in a
global environment may require professionals who can adopt an advocacy role on behalf
of their clients. Adopting a global perspective means that higher education must offer
students the opportunities to learn the effective communication and negotiation skills
required for this role.
Professionals need to reflect on their own knowledge and awareness of global issues.
This is important if they are to recognise how their contributions in public forums affect
consumers' decisions, such as in comments they make to the media, in textbooks and the
commercial, community or government policies they write. This means that it is important
to educate students to recognise their personal values, recognise conflicting values, and
then revise them so that sustainability becomes a priority when formulating solutions to
human problems.
Values education is probably more effective in higher education because it involves
individuals at a stage when they have accumulated some life experience and gained some
maturity. In one study, role-play was used effectively to raise university students'
awareness of their own values and how these values influence the decisions they make
(Crompton et al., 2002). However, even with a well-planned approach and mission, there
are many challenges for higher education in implementing effective values education
(Muijen, 2004). This may be one of the more significant barriers to reorienting higher
education as a resource for sustainability.

4.4. Sustainability Science
Developing a new discipline as design is one way to overcome the constraints of
working within traditional disciplinary domains (McMichael et al., 2003). Researchers at
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Harvard University proposed the development of the field of sustainability science, which
is characterised by an integration of ecological and social processes at the local and global
levels, with an overall aim of achieving sustainability (Kates et al., 2000). Consistent with
the Boyer Principles, it is based on the idea that scientific research is undertaken as real
problems are being addressed, allowing for emergence of innovative solutions. Decisions
are based on knowledge constructed through a conventional scientific approach, which
provides the facts, as well as ‘more informal, cultural knowing’ (O'Riordan, 2004, p. 32), so
involve value judgements (Dobson, 2004).
In interpreting the principles and objectives of sustainability science for higher
education curricula, students would be trained to seek validated and balanced scientific
information about the effects of interaction of society and the environment, have
opportunities to formulate responses to unsustainable patterns of consumption, to test
and revise them. Graduates trained in this way would recognise the needs and interests of
all stakeholders and seek to empower them with reliable, understandable and objective
information required for effective participation in the processes of decision-making.
Through their studies, they need to develop awareness that any action involves
uncertainties and risks with moral and ethical implications, which must be acknowledged in
the decision-making process.
The value of integrating the principles of sustainability science into the framework for
higher education curricula is that it brings together ‘scholarship and practice, global and
local perspectives, and disciplines …’ (Clark and Dixon, 2003, p. 80-60). Although it remains
far from being recognised widely as an integral or legitimate discipline, it provides a focal
point to which the efforts in many fields can converge to address the complex issues
arising when working towards sustainability. In the conclusion following, these diverse
ideas are integrated to form guidelines for curriculum design.

5. Conclusion
Approaches to design sustainability, which have relied solely on changing consumer
behaviour, have not been successful because individuals do not have access to reliable and
understandable scientific information, nor the skills or resources to apply the information
in everyday decision-making. Information is often unreliable due to different interests
driving its construction and interpretation, and due to the influence of the wide variety of
sources through which it is disseminated. The limitations of the human processing system
for dealing with an overwhelming amount of information about design add to the problem
of providing useful and balanced information in the public domain.
Traditional education has not provided the training for graduates to work towards
developing solutions to the new and complex world problems emerging. These problems
are multi-dimensional and cannot be addressed by a specific application of conventional
scientific, economic or social theory. So, while sustainability is dependent on proactive
responses from consumers, they need to be guided by professionals with an understanding
of emerging problems, and a commitment to reversing unsustainable trends. Through their
work in government, design industry and communities, these new graduates will enable
consumers, individually and collectively, to deal with the threats to the environment, and
to social and economic stability in the twenty-first century.
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Higher education in design, as the training ground for professionals, plays a central role
in this process. To meet this challenge requires that learning experiences in higher
education be restructured. It requires teaching by academics from many disciplines that
collaborate to share ideas and make new connections within a flexible and dynamic
theoretical base. It also requires them to work beyond their own areas of specialisation to
supervise students' work across disciplines.
Design students need opportunities to explore the relevance of concepts such as
sustainability to their proposed field of professional practice. They need to recognise the
importance of their role as graduates in empowering their clients with knowledge in design
and skills to address local problems, which threaten future wellbeing. They need
opportunities to make contributions to resolving real world dilemmas, with appropriate
adaptations for the learners and the learning setting, in place of standard assessment
tasks. To meet the challenges such tasks present, strategies to develop self-efficacy and
advocacy skills in students need to developed and tested (Wright, J. 2000).
Higher education must develop the capacity in graduates to prioritise actions after
balancing all the social, environmental and economic costs and benefits. So, the design
curriculum should include experiences, which lead to a greater awareness of social and
moral responsibilities. In particular, greater self-awareness of personal value systems and a
willingness to revise them is required to prepare design graduates for work towards
sustainability (Yang, Y. and J. Giard, 2001).
Finally, there is an imperative for every academic to consider how their area of
expertise as design relates to other disciplines and how their teaching could contribute to
developing graduate attributes necessary for work towards sustainability. This requires
support of the whole institution, and possibly considerable professional development of
staff to help them appreciate how they can actualise the potential of higher education to
lead the next generation to global sustainability in design (Fleming, Rob, 2013).
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Empathy as Component of Brand Design

Figure 5 Logo, business card, designed by Hester Tay

Hester designed a logo that depicts a mother and a child within the letter R. The
strategy to raise attention was a mock campaign creating an online shop that appeared to
be selling children. This bold idea was to create awareness regarding this illegal yet
rampant activity in Cambodia. The mock online shop would link to the official website,
where people would read the stories of these children. A link to the existing online shop
enabled people to make donations or purchase small gifts.

Figure 6 Mock website, designed by Hester Tay

Working with Riverkids has been a great journey. Riverkids volunteers are very
passionate about their cause, and working with them has been a very inspiring experience.
The stories they shared about the children and the help they are able to provide in order to
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Figure 10 Social Creatives website, designed by Maple Kuo

The Social Creatives vision is unique to Singapore, which I had not fully grasped until I
met with them. During the interview, Social Creatives explained that a Singaporean home
is not necessarily seen as creative, and HDB flats in particular tend to be plain and lacking
in color. Their mission is to make the homes a more creative place by painting murals at
HDB flats and bringing art to the people. I was able to identify with their vision and see why
they wanted to make Singapore more colorful. And because I could empathize with them
and their vision, I think I was able to create a Brand Design that embodied the heart of the
organization. (Maple Kuo)

STOP - Strike Off Poverty, Rachel Han
This is a project under the umbrella of Habitat for Humanity, a worldwide organization
whose mission is to build simple houses for those in need with the help of volunteers. To
date, Habitat for Humanity has built more than 500,000 houses for more than 2,000,000
people in 3,000 communities in North and Latin America, the Caribbean, Africa, Europe,
and the South Pacific region. The project STOP - Strike Off Poverty is a do-it-yourself
fundraising campaign tailored to encourage volunteers who are unable to volunteer
directly by helping with construction to instead help by fundraising for Habitat for
Humanity. This group believes that ordinary people can achieve extraordinary things once
they are provided with the right tools and motivation. They will also find great satisfaction
in seeing how people’s lives have changed as a result of their efforts. The group would like
this project to encourage people to become self-initiators.
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Figure 13 STOP - Strike Off Poverty poster, designed by Rachel Han

Rachel designed a logo emphasizing the word STOP. The frame above it in the shape of
a house is a space where one can write the cause they advocate for. She also created a
guerrilla campaign to be staged on the main streets of Singapore, to stop people and
photograph them with STOP campaign material and ask them to write down what they are
willing to STOP. These photos will be posted on social media such as Facebook and Twitter
to stimulate interest and awareness. Brochures with fun fundraising ideas for people to
create their own fundraising campaigns will be available.
Working with non-profit organizations has changed my views on design, particularly on
designing for social impact movements. I started the project by first conducting an
interview with members of the organization and was soon overwhelmed by their
complex personal stories. It was mentioned that some 1.2 billion people around the
world live on less than a dollar a day, while almost 850 million people go hungry
overnight. Addressing the totality of the poverty issue was more than just another
design job. It might be unrealistic to set specific goals in community-based projects, but
there are a handful of non-monetary results that we as designers might aim to achieve:
helping the organization to achieve a common vision and improving the community's
social and human capital with better social ties, networks, and support. As far as I'm
concerned, community engagement is as complex as humans. Designers must work
with people who have emotions and pride invested in this community. I have come to
believe that social design defines a new kind of designer. It includes end users and
social participants. It implies at once an attitude and an approach to life; it can help us
frame how we want to live in the future. It is therefore inherently results-oriented,
fundamentally optimistic, and forward-looking. I hoped this project would bring
awareness to the public and believed that we can empower the community living in
poverty housing by supporting an ‘action’ through our own potential and capabilities.
(Rachel Han)
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between the degrees of fulfilment before and after DEREMA. We want to emphasise that
this comparison can only be used to show a tendency as the first analysis was conducted
by supervisors and the last one by students. This difference might influence the outcome.
But also by only regarding the numbers for the evaluation (blue), good degrees of
fulfilment can be seen with e.g. 76 % of the task aspects being mentioned.

Degrees of fulfilment
100%
90%
80%
70%
before DEREMA
(n=22)

60%
50%
40%

after DEREMA
(n=23)

30%
20%

10%
0%
User

Task

Environment

Figure 1: Degrees of fulfilment for the three categories of the matrix before and after the students
worked with DEREMA

We further compared the students with a focus in furniture or product design with
those who have a focus on interior design as the matrix had only been introduced in the
bachelor theses seminars with a focus on furniture and industrial design. We therefore
wanted to know if also the interior design students could work with DEREMA without
being trained before. Again, we compared the different degrees of fulfilment. Figure 2
shows a clear difference between both groups. While the furniture and industrial design
students considered at an average 80 to 90% of the aspects in DEREMA, this number
decreases to 10 to 20% for the interior design students.
Regarding the users involved in the design process we can observe a very positive
trend: 20 out of the 23 students worked together with direct users, 12 additionally with
indirect users and 14 with other persons involved.
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Degrees of fulfilment: interior vs.
furniture/industrial design
100%
90%

80%
70%
60%
Interior

50%
40%

Furniture/Indu
strial

30%
20%
10%
0%
User

Task

Environment

Figure 2: Degrees of fulfilment for the three categories of the matrix by the industrial and furniture
design students in comparison to the interior design students

We further looked into the questionnaire that was also part of the evaluation. This analysis
affirmed the quantitative data as the industrial and furniture design students described the
matrix as helpful, but the interior design students criticised the missing transferability to
their products.
As a conclusion of the evaluation we noticed that some items of the matrix should be
renamed or better explained, especially for the field of interior design. A general
introduction of how to use the matrix could also be helpful to support the students who
use DEREMA for the first time.

Discussion
Even considering the relatively short timespan and small number of sample-processes
we have up to now to evaluate in depth the possible pro's and con's of the DEREMAguided design-approach we are able to draw the following conclusions.
The central issue of design being an attempt in problem-solving with respect to the
needs of a given target group, until recently more theoretical knowledge than executed
practice amongst our students, clearly moved into the centre of the research and ideationprocess.
Hand in hand with the focus on this aspect, the intensity of communication between
the students and the supervisors rose, as well as their willingness to give their information
gathering a more interdisciplinary base. Developing honest use-scenarios, facilitating
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In recent years carbon footprinting has increased in popularity as a tool to measure the
sustainability of a product. It is now the most commonly used indicator of sustainability
within product design, architecture and any company that wishes to highlight good
corporate social responsibility (Cholette & Roeder, 2012; Humphries-smith, 2007). Figure 1
illustrates the level of interest that carbon footprinting has garnered within academic
discourse and shows the amount of literature that is being dedicated to carbon
footprinting over other ecological indicators. As such its role in sustainable design
education needed to be reconsidered.

Figure 9: Popularity of Carbon Foot Printing in Academic Discourse (Adapted from Fang et al. 2013)

There are a number of reasons as to why carbon footprinting has become more popular
than other ecological indicators. It is comparatively simple to use and available to calculate
online (Weidema et al., 2008). It takes into account the non CO2 emissions and, as such, is
more accountable (Fang, Heijungs, & de Snoo, 2014), and the calculated value is easily
grasped and placed in context (Berners-Lee, 2010; Weidema et al., 2008).
The popularity of carbon footprinting as an ecological measure has coincided with the
uptake of a range of corporate social responsibility initiatives within industry where the use
of carbon footprinting, rather than other ecological indicators, has become an industry
standard for justifying the sustainability of their products (Weber, 2012). In 2014, 85 FTSE
100 companies reported carbon data in their annual reports, (potentially as a ‘result of
mandatory greenhouse gas reporting regulations’) (Chadwick, 2014). In parallel with this,
the team at Loughborough University have found there has been an increased desire from
companies who set live projects for students, to see a completed carbon footprint analysis
as part of the project output. These developments led us to believe that there was a need
to provide students with the skills to be able to carry out carbon footprint calculations
(despite its flaws and limitations). It was recognised that providing this knowledge would
better prepare them for a role in industry, where carbon footprinting is an industry
standard.
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Dirty Carbon was available for free for students to download
Non scientific
language
Visual

This was avoided
Text was kept to a minimum within the tool
This was a major consideration in the development of Dirty
Carbon, though there were considerable limitations as a result of
the Excel software which formed the platform to the tool.
Visually interesting case studies were used in the lecture material
How to visually represent carbon data was introduced in the
lecture drawing on leading work within industry.

I NTRODUCTORY LECTURE
The key aims of the lecture were to introduce the concept of carbon footprinting, to set
it in context, to highlight its limitations, to provide interesting case studies to engage the
students and to demonstrate its relevance to them and their future employers. When it
came to setting the context for carbon footprinting, the material drew heavily on the work
of Berners-Lee (2010), which was excellent at bringing carbon footprinting statistics to life
and made them interesting and relevant to a design audience (see Figure 4).

Figure 4 Screenshot of sample PowerPoint slides from the lecture material

Case studies were drawn from the literature from companies such as Apple (Apple
Computer Inc., 2015) and Unilever (2014) who provide carbon footprinting information
across their product ranges. Additionally, the collaboration with Ape meant that rich and
detailed case studies from their consultancy work with Howies, Hiut Denim and Mu could
be used (see Figure 5), which added considerably to the student experience. The
involvement of an ‘active’ industry partner is recognised as an important ingredient in
garnering student engagement with a subject (Lockrey & Bissett Johnson, 2013).
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Figure 1

Chosen design from the Graphic Design group to represent the contest. Source: Tess
Emmert.

Figure 2

Winning contest submission. Source: Hannah Linder Contest Submission

Figure 3

Fashion Design student Hannah Linder woks alongside Artisans Za Lian and Fama to bring
the Nam-Yoo bag to production. Source: Renewproject.org
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new relationships and trigger fantasy, creativity and invention, which Munari defines
generically as ‘faculties’.
The relationship between these faculties can be summarised in Figure 2, which highlights
how the imagination is ‘the means for visualising what the fantasy, invention and creativity
think’ (Munari, 1977, p. 22).

Figure 2. Diagram explaining the relationship between fantasy, invention, creativity and imagination by
Bruno Munari.

The relationship between these faculties can be summarised in Figure 2, which highlights
how the imagination is ‘the means for visualising what the fantasy, invention and creativity
think’ (Munari, 1977, p. 22).
Having clarified the differences in defining terms, we detected four patterns in students’
responses:
Fifty percent of students depicted only part of the information and did not explain the
concept clearly (i.e., there is an imbalance between logical thinking and imagination). They
do not seek to apply the concept and confuse elasticity with deformation.
Fig. 3a, 3b.

Figure 3a, 3b.

Examples of elastic glass drawing.

Forty percent of students sought an application of the proposed material (i.e., creativity
was activated). Fig. 4a, 4b.
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Cropley (2001) investigates creativity in adults and children, concluding that there are
differences between typically ‘juvenile’ and typically ‘adult’ novelty production (Fig. 3) but
adults can take steps to preserve their creativity.

Figure 7 Stereotype of intellectual growth and decline with age. Source: Cropley (2001, p. 76).

However, according to the Munari theory, fantasy is present in the minds of students,
just like creativity. Therefore, our pedagogical goal should be to provide learning
experiences to recover this fantasy and abstract thinking, in a fun, playful way. In these
types of activities, students should not worry about a comparative ‘evaluation’ and should
feel free to think about ‘things that do not exist’.
My second hypothesis is that the more we stimulate individual fantasy, the more we
nurture individual creative energy. Thus, our pedagogical goal should be to change our
approach to teaching. The essence of teaching is not simply to teach data, facts and skills
that can be reproduced when required, but to relate this data, facts and skills to their
deeper meaning in human experience.
Kieran Egan said that ‘to bring knowledge to life in students’ minds, we must introduce it
to students in the context of human hopes, fears and passions in which it finds its fullest
meaning. The best tool for this is the imagination’ (Egan, 2005). I would venture to complete
his assertion by adding fantasy because, as I will explain in the following section, my
definition of fantasy includes many of the techniques which Egan attributes to the
imagination. ‘The best tool for this is fantasy and imagination!’
Finally, my third hypothesis is to start on the path to figure out how to transfer literary
and visual ideas and strategies to the world of design.
In many cases, the theoretical foundations in the field of design and visual
communication have resulted directly from disciplines such as hermeneutics, semiotics and
semantics deducted from structuralist linguistics (De Fusco, 2005). And the communicative
functions of language have been transferred directly to the world of industrial products
(Burdek, 2011) providing a highly-structured theoretical and methodological approach.
More than substantiating a given method, my aim is to open a new perspective among
the many theories that have proliferated in recent years.
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On the third day we watched the videos together, defining the strong concepts of each
wall/story and we asked students to look for points of reference for their project and share
them with the group. Once the main elements for each project were defined, we asked
them to narrate the project, using a storyboard, and present it orally for joint critique.

Figure 11 Comparison between the fantasy story and storyboard project development.

The group of students then continued and developed the project with the Bolzano
faculty during three more weeks. The final results in some cases could be traced back
directly to some elements of the first fantasy story. Consistently displaying the ideas through
sketches, storyboards and videos during the first three days were useful to translate the
ideas into images.

Conclusions
It has been established that there is currently a ‘grammar of fantasy’ applied to design.
This work is only the beginning of our research and this emotional challenge is even more
interesting. For this reason we are still searching for potential disciplinary fields and
institutions who may be able to assist and support our studies.
At present, in general terms, we are able to draw three main conclusions:
1. Throughout the whole of the last century, design has taken on board methodologies
and strategies from other disciplinary fields. I believe that in order to encourage ‘fantastic
thinking’, we should dig deeper and establish strong links between narrative techniques of
fantasy literature and teaching methods in design.
2. It is important that students think and project far beyond mental stereotypes. In order
to apply fantasy and imagination, we need to encourage thinking outside the box.
3. When we speak and explain to students that they can use fantasy to think about
things and that do not exist tangibles boundary the students respond very favourably to the
challenge. Normally Munari’s definitions are part of the syllabus they like most.
Acknowledgements: a special acknowledgement for my colleagues and my
students
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are lacking tools for synthesis of the data using visualization methods. Data visualization
and representation can be challenging when dealing with large and complex data
structures—especially for young design researchers. Hence, the current paper presents a
case study where senior industrial students were exposed to design research methods
including visual data synthesis tools to support their instruction in systems thinking. The
focus of the paper is an exploration of the impact of visual synthesis tools, particularly the
usage of mind maps and experience maps, when extracting design criteria from design
research findings (see Figure 11).

Design Research Supporting Systems Thinking
Similarities between systems thinking and the systems thinker and the objectives of design
research and the design researcher can be observed via descriptions of these
approaches. Systems thinking, which is derived from systems theory proposed by
Ludwig von Bertalanffy (1950), is a holistic way of problem solving. It values how
components of the system relate to each other and affect the whole. According to
Meadows (2008, p. 11), a system is ‘…an interconnected set of elements that is
coherently organized in a way that achieves something.’ According to Meadows (2008,
p. 11), this description reveals three mechanisms of a system: ‘elements,
interconnections, and a purpose.’ Elements refer to physical objects or abstract
variables and their attributes that exist in the system. Interconnections refer to internal
relationships between these elements, while the purpose is the entity that controls the
system’s behavior (Cattano et al. 2011; Meadows, 2008). Similarly, Kay and Foster
(1999, p. 2) suggest that systems thinking is the study of whole. They refer to Koestler's
(1979), Ahl and Allen's (1996), and Allen and Starr's (1988) work and suggest that
systems thinking is both reductionist and holistic since ‘…it examines an object as being
composed of systems and on the other hand it deals with an object as a whole situated
in a bigger system.’

Figure 11

Scope of the current paper.
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Figure 13 Experience map template presented to students. Note: The experience map template is
informed by relevant literature and maps created for author’s client work.

Figure 14

A student uses the experience map to identify a treatment procedure.
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Figure 5 Syntactic Representation Participant A

P ARTICIPANT
GARDENS

B: D IVIDING LIVING SPACES WITH VERTICAL

Similar to the idea presented in the previous
example, this participant also explored the creation of
a ‘live space’ that deconstructs the notion that the
walls in a house are solid and lifeless. In this case, the
student proposed having vertical walls made out of
bushes and plants that allow continuous air flow and
at the same time maintain a comfortable temperature
in the house (Figure 6,7). The participants’ binary was:
‘Idea of a tree’ (a) indicates (c) ‘Idea of air’ (b) and
then deconstructed by exploiting the function (e1) of a
wall; the meaning (e2) of it as being part of a solid
space and changed the context (e3) of the plant into
an indoor space. By duplicating (f1) and repeating (f3)
them, the participant attached (f2) new meaning to
the idea of organic walls into a housing space.
Figure 6 Living walls that separate spaces.

Figure 7 Syntactic Representation Participants B

Case 2: Building patterns from everyday objects
In this exercise, groups of 3 students were asked to pick one idea from a set of eight
preselected photos of things that could have multiple meanings. Participants were
instructed to choose and idea and give a new meaning to it by building a binary. The
objective of this exercise was to evaluate the ability of the participants to build a structure
using the cards while applying different deconstructive tools, and at the end create a
pattern based on the questioning of their initial idea (Figure 8).
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Figure 8 Students from Group A during the exercise at Kent State University

G ROUP A: O RANGES AND L EMONS
The initial step for this group, was to build their structure based on a series of tiers that
helped them select, discard, and evaluate their possibilities in terms of how the cards
where going to be combined. They validated each tier group and discarded the ones that
they believed did not apply to their views on the ideas or where difficult to understand. As
the structure evolved, the group members negotiated between themselves in order to
proceed with the final idea.

Figure 9 Syntactic Representation of the idea from Group A

According to this group, the deconstructed idea of an orange (a) was built around the
similarities (c) this fruit has with a regular lemon (b) for example being round, citric, acid in
their taste and similar texture in their skin (d). They defined these four reasons (e) as the
questioned stereotypes in the binary ‘an orange resembles a lemon’. Group A decided to
exploit this binary by duplicating (f) the resemblance among the elements common to and
orange and a lemon (Figure 9,10) creating an interesting mix between the outside texture
of the orange represented in small dark orange dots and the inside of a lemon. This
representation keeps certain elements shared in the binary like the color scheme and the
shape of a leaf commonly drawn in fruits.

Figure 10 Left: Sketch presented by Group 1 the
876end of the exercise. Right: Pattern

Deconstruction as a Structured Ideation Tool for Designers

G ROUP B: C ATS AND D OGS
The initial process for this group was to evaluate each one of the cards and sort them
according to the definitions that were clear for them. A second tier was created between
the cards and the possible ideas that they had available. A noticeable leader took charge of
the group and became the last voice in the way the cards and the ideas were created. This
hierarchy was maintained across the exercise: a leader directed the group, two students
became the ones who executed and a fourth was a passive validator. This group stated
that a cat (a) is the opposite (c) of a dog (b) following a popular view on both animals and
their behavior. They listed several qualifiers (d) on the structure (e) of both ideas: the noise
a cat and a dog makes, their shapes and colors (Figure 11). According to them, the
mentioned qualifiers define the way cats and dogs are commonly represented (as a
stereotype).

Figure 11 Syntactic Representation of the idea from Group A

This group decided to deny (f) several aspects from the stereotypes described by
them including the sound emitted by both animals and later represented by the
onomatopoeia of ‘bark’ in their resulting graphic (Figure 12). Other aspects like the shape
of their bodies where exploited by having the common idea of a spotted dog and a
spotted cat. As seen in Figure 12 both animals became ambivalent for this group; a cat
can be a dog and vice versa by deconstructing their stereotypes. The framework
facilitated the exploration of what this group considered were stereotypes of their ideas,
and helped them to build a structured thought process.

Figure 12 Left: Sketch presented by Group Right: Pattern

Case 3: Deconstructive Mental Mapping
During the 2014 International Symposium on Electronic Art held in Dubai, the College of
Arts and Creative Enterprises held an exploratory workshop consisting of interactive
exercises. This workshop required participants to approach a single idea from its multiple
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meanings. A total of 21 students participated and were grouped in teams of 3. The first
part of the workshop introduced participants to how meaning is created and how
deconstruction is used to explore and decompose created meaning.
A short mention of Derrida´s work was part of the introduction and the presentation
concluded with a quick overview of current applications of Deconstruction in Design, Arts
and Architecture with examples from Reem Koolhas, and Comme Des Garçons.
The second part of the workshop required the students to use the cards to deconstruct
common ideas (e.g. fruits, kitchenware, nature) and to explore their meaning by using the
cards from the Framework. This last group of cases presented in this section requested the
use of the whole deck instead of a single card. The idea behind this change was to study
the ability of design students to explore meaning from multiple perspectives. Afterwards
they were requested to present their outcomes to the workshop audience.

G ROUP A: W ATERMELONS FOR THE SUMMER

Figure 13 The cards were used as a mental mapping

According to this group, the ‘idea of watermelon’(a) resembles (c) Summer (b) because
it is a fruit that is commonly consumed during this season due to its high water content
and freshness. To understand each of the tools in the Framework, this group of students
decided to explore them as iconic representations of a watermelon (Figure 13). For
example they represented ‘interruption’ of the idea by organizing icons in an up and down
rhythm. They used the cards as a tool that allowed them to map different concepts by
using also paper and markers, in a similar fashion to using post it notes to ideate. The
second stage was about using the context (e) of consuming watermelon and explored ways
to deny (f) this original stereotype. For this group, it would be the anti-watermelon, a fruit
that can be skinny (in terms of the thickness of its husk), bitter, dry, sour and instead of its
traditional pink color, it would be black. (Figure 13, 14)

Figure 14 Syntactic representation

878

This page is intentionally left blank.

Author Index
ACKERMANN, L., 575
AFLATOONY, L., 563
AHMED, A., 548
AIA, 1034, 1099
AITCHISON, I., 1536
ANTOLINEZ-BENAVIDES, L., 366
ATMAN, C., 1498
BADKE-SCHAUB, P., 330
BAKIRLIOĞLU, Y., 1569
BALL, C. E., 1701
BARNEY, D., 142
BARTON, G., 347
BASNAK, M., 683
BENKER, A., 1319
BJØRNSTAD, N., 455
BOĞA-AKYOL, M., 970
BOLING, E., 1417
BÖREKÇİ, N., 264
BRAND, A., 1255
BRAUN, J., 1585
BROWN, P., 1432
BRUNMAIR, B., 1397
BSIESY, A., 1072
CALLAHAN, K., 735
CHEVRIER, J., 1072
CHILDS, P. R., 1255
CHORNYAK, B., 45
CHU, S., 1628
CORAZZO, J., 32
COŞKUN, A., 1569
CROTCH, J., 589
DALY, 308
DANKL, K., 535
DAY, J., 1057, 1518
DE LA SOTTA, P., 1481
DEE, M., 1349
DELVAUX, F., 954
DENARDI, F., 1585
DEWBERRY, E., 1536
DIGRANES, I., 800
DISKIN, S., 1255

ECHEVERRI, D., 870
EDEHOLT, H., 673
EL AHDAB, D., 715
EL-KHOURY, N., 1287
ELSEN, C., 954
EMANS, D., 604, 1301
ENGLISH, S., 623
EROGLU, I., 156
ESTEVAN, J. A., 638
FERNÁNDEZ, J., 1381
FERREIRA da SILVA, G., 1276
FONTAINE, L., 748
FRANKE, A., 366
FREIMANE, A., 187
FRIEDMEYER, W., 991
FRY, A., 655
FUJIKAWA, M., 1255
GAO, B., 882
GIBSON, M., 1016
GILLETT, D., 80
GONÇALVES, E., 1585
GONZALEZ, 308
GONZÁLEZ RAMOS, A., 1132
GONZÁLEZ, M., 1381
GRAHAM, M., 142
GRAY, 308
GRAY, C., 1417
GRAY, C. M., 1680
GRIEVE, F., 109
GRÖPPEL-WEGENER, A., 93
GROSS, K., 19
GUERSENZVAIG, A., 1669
GUO, Y., 214
HAMDY, B., 604
HAMUY, E., 1481
HE, R., 214
HEAPE, C., 1362
HESTAD, M., 382, 455
HLAVACS, H., 1397
HOLDEN, G., 1645
HOWARD, C. D., 1680
1715

Author Index

HU, Y., 214
HUNSUCKER, A., 443
HUTCHINSON, A., 430
HYNES, W., 1002
INAKAGE, M., 1255
INGALLS VANADA, D., 278
JACOBS, J., 200
JAMES, M., 485
JANCART, S., 954
JOINES, S., 847
JONES, D., 1599, 1645
KAISER, Z., 1616
KAPKIN, E., 847
KAYA, C., 156
KAYALI, F., 1397
KEANE, L., 1034, 1099
KEANE, M., 1034, 1099
KUCZWARA, J., 1397
LAWITSCHKA, A., 1397
LAWSON, C., 518
LEHNER, S., 1397
LINN, S., 3
LOBO, T., 907
LOFTHOUSE, V., 774
LOPEZ-LEON, R., 1465
LOTZ, N., 1536, 1645
LÖYTÖNEN, T., 168
LUIPPOLD, C., 330
LUNDBERG, S., 1255
LUPINACCI, A., 230
MADANI, L., 1072
MAINSAH, H., 1701
MÄKELÄ, M., 168
MALCOLM, J., 923
MANLEY, A., 774
MANNS GANTZ, P., 1132
MARTIN, P. S., 715
MARTINEK, D., 1397
MARTINSON, B. E., 1628
MATEUS-BERR, R., 1397
McDONNELL, J., 1498
MEEK, K., 109
MEINEL, C., 469
MILLS, D., 940
MONTORE, M., 230
MORRISON, A., 1701

MUELLER, R., 330
MUELLER-RUSSO, K., 1255
MURDOCH-KITT, K., 1301
NAPIER, P., 246
NASH, K., 1616
NAVARRO-SANINT, M., 366
NEBEL, M., 1397
NOEL, L., 1118
NORMAN, C., 416
O’REILLY, J., 382
ORTHEL, B., 1518
OVERBY, C., 655
ÖZGEN KOÇYILDIRIM, D., 1569
PEÑA, J., 1381
PENNINGTON, M., 1255
PERELLI, B., 1481
PERRONE, R., 819
PETERS, K., 1397
PLOWRIGHT, P., 397
POGGIO, N., 518
POLDMA, T., 1333
RAESIDE-ELLIOT, F., 1552
REITHOFER, A., 1397
REITSPERGER, P., 382
RINGVOLD, T., 800
ROJAS, C., 57
ROJAS, F., 623
ROJAS-CESPEDES, C., 366
SANCHEZ RUANO, D., 923
SCHAEFER, K., 790
SEIFERT, 308
SELIGER, M., 131
SHAYLER, M., 774
SHREEVE, A., 80
SIEGEL, M., 443, 1432
SILBERNAGL, M., 1397
SILVA, J., 834
SMITH, A., 1552
SMITH, K., 1417
SOARES, L., 698
SOSA-TZEC, O., 1432
SPENCER, N., 623
SPRUNG, M., 1397
STALS, A., 954
STELZER, B., 575
STEVENS, J. S., 1255
1716

Author Index

TAHERI, M., 469
TAKEYAMA, N., 500
TAUKE, B., 683
TEMPLE, S., 1454
THORING, K., 330
TİMUR-ÖĞÜT, S., 970
TRIMMEL, S., 897
VAUGHAN, L., 1701
WADA, T., 246
WAKKARY, R., 563
WALCH TRACEY, M., 430

WANG, F., 1267
WEIDEMANN, S., 683
WEINSTEIN, K., 1084
WHITCOMB, A., 1319
WILSON, J., 655
WÖLFLE, R., 1397
YACOUB, C., 1333
YILMAZ, 308
YOUNG, R., 623, 1552
YU, Y., 1267

1717

Chicago, IL USA / JUNE 28–30 2015

Proceedings of the 3rd International Conference
for Design Education Researchers

Editors

enhancement to life. She has recently completed a framework for the Principles,
Robin VandeZande

the impact of these changes on design. Such research has been used to develop

978- 952- 60- 0069- 5

Ingvild Digranes

ISBN 978-952-60-0069-5

Erik Bohemia

